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THE ELECTRIC LIGHT AT CHESTER. 
FIELD. 


We learn, through the columns of the Derbyshire Courier, 
that the Chesterfield Town Council on Tuesday, the 10th 
inst., unanimously decided to adopt the recommendation of 
the Watch Committee in favour of applying for a licence 
to supply electricity for public and private purposes within 
the borough. At the meeting some of the many advantages 
derived from a local authority having the lighting of a 
district in its own hands were pointed out, and not a single 
member had anything to say against the proposal. The 
Council will not be required to spend anything in the pur- 
chase or maintenance of plant, but the Act gives power 
to a local authority to contract with any company or person 
for the supply of electricity in the area to which their 
licence extends. The Corporation would thus be bound to 
no particular system of electric lighting ; they could require 
all wires to be placed underground ; they could exercise a 
control over the breaking up and re-laying of the streets, 
and any profits which might be derived would go to relieve 
the rates. 

The lighting of this town has been referred to on several 
occasions in the ELECTRICAL REVIEW, and last week we 
published in our “ Correspondence” columns a letter bear- 
ing upon the subject. It will be remembered that the 
Hammond Company contracted to light Chesterfield for a 
year, after an efficient trial, by means of “ Brush” arc 
electric lamps and incandescence lamps of the Lane-Fox 
system. 

Mr. Alderman Gee, who apparently takes a leading part 
in connection with this matter, recently ventilated his views 
in the Standard, and he came to the conclusion that the 
efforts of the Hammond Company were, to say the least, a 
failure, more especially as regards the incandescence lamps. 


He admitted, however, that the arc lights are doing good ~ 


service in some of the streets. With these we do not intend 
to deal, as the lamps on the incandescence system claim 
inmost attention at present. The Mayor of Chesterfield, in 
the course of his remarks, spoke to the following effect :— 
“Some possessed an illuminating power which really sur- 
prised him, the amount of light they gave being equal to 
15 or 16 candle-power, whilst other lamps were as low 
as five or six candle-power. That was the cause of very 
great disappointment. Those differences were not occa- 
sioned by the current of electricity passing through the 
lamps, because the same strength of current passed through 
all, but the difference was owing to the variety of the lamps 
used—variety as to their illuminating power. It was quite 
evident that the lighting of the town by the electric light 
had not succeeded to their expectation or to the expectation 
of the contractors.” 


There are to be found in these observations several points 


* lations of incandescence electric lighting. 


deserving of comment. It is to be feared that sufficient 
care is not exercised in selecting lamps to be used in instal- 
In nearly all 
cases it is thought that if all the lamps have the same 
resistance they should produce the same candle-power. This 
is, however, quite a mistaken idea, as a few words will show. 
Suppose we have a carbon filament of a definite length and 
sectional area, and having, say, a resistance of 100 ohms. A 
given strength of current will heat this filament to, for 
instance, 20 candle-power. Now it is highly probable that 
the next lamp we may select has a slightly shorter and 
thinner filament than the first, and still another may have a 
filament just a trifle longer and thicker, but both may have 
a resistance of 100 ohms. The same current, however, 
which passes through our first lamp, and which produces a 
light of 20 candles would, in the second case, produce more 
light, as the mass of carbon to be heated is less ; but the 
third lamp would not give us so much illuminating power, 
because the mass of carbon to be heated is greater. There- 
fore, although incandescence lamps may all be brought 
to the same resistance, we shall get varying illuminating 
power for a given strength of current, unless we can be sure 
that the carbon filaments are of the same dimensions and 
character. 

It must be remembered, however, that Mr. Hammond 
was extremely reluctant to use incandescent lamps at all, on 
the ground that they had only reached an experimental 
stage ; and, as the Mayor observed on Tuesday, the instal- 
lation at Chesterfield was the first ever made for public 
lighting, and the contractors had necessarily to proceed 
tentatively. 

The Mayor remarked further, that “ Incandescent lamps 
had never been employed for street lighting previous to their 
being used at Chesterfield. His impression was, considering 
the infancy of the electric lighting, that the company had 
done wonders. At the same time, he had to confess that 
they had not accomplished that which they had set out to 
accomplish, and that for which they had contracted. He 
believed, however, that they had demonstrated the fact that 
electric lighting for public purposes was possible ; and it had 
been demonstrated over and over again that the electric 
light for private purposes was not only possible, but really 
very convenient, and it might be in a very few years cheaper 
than, and far superior to, gas.” 

That the Mayor’s belief will shortly be verified seems 
highly probable. There is little fault to be found now with 
the lighting of the Holborn Viaduct by the Edison Com- 
pany since the substitution of a good single lamp for two 
indifferent ones. “Mr. Gordon is also just coming upon the 
scene with his present installation of 1,300 or more lamps 
of 22 candle-power each, and his machine, which is said to 
be capable of supplying 7,000 similar lamps. It is indeed 
unfortunate that the Lane-Fox lamps should have proved so 
unsatisfactory in actual practice, and it is doubly so when 
we take into consideration the fact that Mr. Hammond’s 
contract did not allow him to substitute others. We hope 
that some information will be forthcoming to account for 
the poor show made by the Lane-Fox lamps, for on the 
Holborn Viaduct such variations of light as shown in the 
streets of Chesterfield is not at any time observable. That 
the people of Chesterfield as a body appreciate the electric 
light is certain in spite of Alderman Gee’s disparaging 
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remarks, and it is eminently satisfactory to note that 
the Town Clerk read a memorial which set forth that light- 
ing by electricity had now become an accomplished fact ; 
that the memorialists believed the light generated by 
electricity to be the best at present produced ; that it would 
be convenient to the memorialists to have their shops and 
dwelling-houses lit by means of electricity, and that they 
therefore submitted to the favourable consideration of the 
Council the desirability of steps being taken to secure such 
object. The Town Clerk added that the document was 
signed by between 300 and 400 highly-respectable inhabi- 
tants, headed by Dr. Carnegie. 

The experience gained at Chesterfield will not be lost, and 
whether the local authorities retain their powers in their own 
hands or whether they employ contractors to do the work 
for them, we hope shortly to hear that the lighting of 
Chesterfield by means of electricity is an accomplished fact 
and a permanent one. 


THE CHEMISTRY OF THE PLANTE 
AND FAURE ACCUMULATORS. 


[From Nature of the 19th inst. ] 
Part 1V.—The Function of Sulphate of Lead. 


In our previous communications on the chemistry of 
lead and peroxide batteries, we have frequently remarked 
on the formation of lead sulphate and its importance in the 
history of a cell. 

In Part I.* we showed that the local action that takes 
place at first energetically between the metallic lead and the 
ree is gradually diminished by the formation of sulphate 
of lead. 

In Part IL.* we stated that in the original formation of a 
Faure cell, sulphate of lead is oxidated on the one plate, and 
reduced on the other. We also described an experiment in 
which two platinum — were covered with lead-sulphate 
immersed in dilute sulphuric acid, and placed in the circuit 
of a galvanic current ; the result being that “the white 
sulphate was decomposed to a large extent on each plate, the 
positive being covered with deep chocolate-coloured peroxide, 
the negative with gray spongy lead.” 

In Part IIL.* we showed that on the discharge of a cell, 
lead sulphate is the ultimate product on both plates. 

It might naturally be inferred from our previous state- 
ments that in the re-charging of a cell, this lead sulphate 
would be oxidated on the one plate and reduced on the other, 
as in the original formation. This matter, however, has 
given rise to some controversy. All subsequent experi- 
menters admit the oxidation of the lead-sulphate, but Dr. 
Oliver Lodge could not obtain any reduction of it when 
pure sulphate was employed. Sir William Thomson also, 
when experimenting with two platinum plates and layers of 
sulphate, obtained only a doubtful indication of reduced 
metal. The question as to whether the sulphate is reduced 
or not on re-charging a Faure cell is one of vital importance ; 
for if the sulphate formed at each discharge accumulates on 
the positive plate it would clog up the space, and, what is 
perhaps worse, a fresh surface of the lead would have to be 
oxidated (or rather converted into sulphate) at each discharge. 
Thus the positive plate will be continually corroded, and its 
life will be limited. 

We have already replied to Dr. Lodge in Nature (Vol. 
XXVI. p. 342), but we thought it desirable to repeat the 
experiment with the platinum plates, especially with a view 
to determine whether the reduction was effected slowly or 
with any rapidity. We fastened 20 grms. of the white 
sulphate upon a negative plate by binding it round tightly 
with parchment-paper, placed it vertically in the sulphuric 


* See Exxctricat REVIEW, pp. 21 and 211, Vol. X., and p. 64 of 
Vol. XI. 


acid, and passed a continuous current of somewhat under an 
ampere. The hydrogen was at no time wholly absorbed— 
indeed the greater part of it certainly escaped—but after à 
lapse of twenty-four hours, small patches of gray metallic 
lead became distinctly visible through the wet parchment. 
paper ; and these gradually spread in an irregular manner; 
At the end of ten days it was found that the whole of the 
sulphate, except a few small patches on the surface, was 
reduced to a gray spongy mass. Although there could be 
no reasonable doubt that this was metallic lead, a portion 
of it was tested chemically, and proved to be such. 

It thus appears that the reduction of the pure sulphate 
of lead is an absolute fact, although it does not take place go, 
easily as the oxidation. 

. In an actual cell the sulphate of lead is of course mixed 
with other bodies. Thus in the formation of a Fanre 
battery, the minium is converted by the sulphuric acid more 
or less completely into peroxide of lead and sulphate. We 
have already described an experiment in which 4,489 ce. 
of hydrogen were absorbed on a plate, the materials of which 
were capable of absorbing only 4,574, cc., if the whole 
sulphate as well as the peroxide was reduced. In our note- 
book we have the particulars of four other experiments. 
made in each case with the same or nearly the same, amount 
of material, in which 4,199, 4,575, 4,216, and 4,387, cc. 
respectively were absorbed, although perhaps in not one 
of these cases was the experiment continued until the action 
was absolutely complete. As, however, it may be objected 
that the amount of sulphate produced upon these plates 
was an unknown quantity, we have in a recent experiment 
treated the minium in the first instance with a considerable 
amount of sulphuric acid. This gave us a mixture which, 
on analysis, was found to contain 18°5 per cent. of suphate 
of lead. This mixture, when submitted to the reducing 
action of a current yielded a mass of spongy lead that con- 
tained only a mere trace of sulphate. 

As it seemed desirable fully to establish the fact that the 
sulphate of lead formed on the discharge of a cell is reduced 
in the subsequent charging, we took the quondam lead plate 
of a fully discharged cell, determined the proportion of 
sulphate to unaltered spongy lead, and submitted it to the 
reducing action of acurrent. The amount of sulphate on 
the plate before passing the current was found to be 51 per 
cent., but, after the passage of a current of about an ampère 
for 60 hours, not a trace of it remained. 

Hence it may be concluded that, during the alternate dis- 
charging and re-charging of a Planté or Faure cell, sulphate 
of lead is alternately formed and reduced on the lead plate, 
and that the plate itself is not seriously corroded. It would, 
however, appear desirable not to allow the whole of the spongy 
lead to be reduced to sulphate during the discharge, for two 
reasons, viz.: (1) because the supporting plate stands a 
chance of being itself acted on if there is not a sufficient 
excess of spongy metal ; and (2) because the presence of this 
excess tends to facilitate the reduction of the sulphate. 

We have already shown that sulphate of lead is produced 
by the local action that takes place between the peroxide and 
its supporting lead plate during repose. The same local action 
also takes during the charging of the plate, as was pointed 
out in our second communication, and this sulphate is, in its 
turn, attacked by the electrolytic oxygen. In this way the 
absorption of oxygen in forming the negative plate ought 
never to come to an end. In order to see whether this was 
the case, we allowed an experiment to continue for 115 hours, 
although the main action was over in about 40 hours. For 
the last two days of the experiment, the amount of oxygen 
absorbed was pretty constant, being about 9 cc. per hour, 
which is equivalent to 0°24 grms. of sulphate of lead formed 
and oxidated. The whole charge on the plate was 40 
erms. of peroxide. This local action also takes place during 
the discharge, as is evidenced by the sulphate of lead formed 
on the negative plate always exceeding in amount that formed 
on the positive plate. 

Through this local action taking place during the forma- 
tion of the cell, during repose, and during the discharge, the 
lead plate which supports the peroxide must be continually 
corroded more and more; and it is probably due to the in- 
solubility of the sulphate formed that the destruction of this 
kind of secondary battery is so materially retarded in practice. 

J. H. GLADSTONE. 
ALFRED TRIBE. 
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M. NEW ELECTRIC- 


Some weeks since we drew attention to the fact that M. Paul 
Jablochkoff, during a visit to London, had submitted to the 
inspection of several scientific friends a new electro-motor 
of his own invention, at once simple and novel. We were 
enabled to view M. Jablochkoff’s machine, but could not at 
the time publish any facts concerning the principles on 
which its construction was based. We are now, however, in 
a position to lay before our readers a few facts concerning 
the action of this apparatus. 

It seems to be established, according to the experiments 
undertaken on various occasions upon the transmission of 

wer to a distance, that the modern continuous current 

ynamo-electric machines—Gramme, Siemens, Biirgin, &c. 
—constitute very efficient electro-motors. 

In fact, if they transform 50 per cent. of the power 
applied to them into electric energy, they are capable of 
furnishing also in effective work at least 50 per cent. of 
the electric energy which is supplied to them from terminal 
to terminal. This return, however, supposes a few secondary 
modifications in the dynamo-electric machines employed as 
motors—such, for example, as the arrangement of the brushes, 
which ought to be set behind the neutral line with respect to 
the direction of motion instead of in front. 

The experiments made with the object of increasing the 
efficiency of the motor do not seem therefore justifiable, 
since this efficiency attains at present a figure which it 


pletely with the magnetic masses submitted to the changes 
of direction of the current. 

At the International Exhibition of Electricity,.in Paris, 
held in 1881, M. Biirgin, of Bale, exhibited an apparatus 
founded on this principle, and of which the description was 
given inthe ELECTRICAL Review of the 14th January, 1882 
(Vol. X., p. 20), translated from L’ Electricien. We repro- 
duce it again in order that it may be studied side by side 
with that of M. Jablochkoff. 

It consists of a core of iron, B (figs. 1, 2, and 3), wound 
round with wire, M, the convolutions of which are wound so 
as to complete a sphere. This core of iron turns on a hori- 
zontal axis, the wires, M, which are attached to the sections 
of a commutator, C, are traversed by a continuous current 
from the source of electricity (a battery or a dynamo-electric 
machine) and polarise the extremities of the core of iron, B, 
without reversing the polarities, notwithstanding the rota- 
tory movement of the core. 

The sphere formed by this core and the wire, M, turns 
inside a second sphere which is hollow and fixed, and on 
which is wound horizontally a second continuous wire 
attached to two brushes of the commutator, c. 

In consequence of the reciprocal reaction which takes 
place between the fixed sphere, B, and the movable polarised 
core inside, and in consequence of the reversals of current 
produced in the outer sphere, a rapid rotatory movement 
is imparted to the core and its axis. 

This motor is characterised by the following points :— 

(1.) The movable part consists of an electro-magnet, the 
polarity of which is never reversed. 


Fire. 3. 


Birein’s Exectro-Moror. 


would be difficult to surpass; but besides this question, 
there is another which it will suffice merely to state in order 
to make its importance appreciated. What is the actual 
price of a continuous current dynamo-electric machine 


capable of supplying À, 1, À, 4, 4, 1, 2, 3, &c., horse- 


power ? Practice shows that the actual machines, for equal 

efficiency, are more economical in cost price as they be- 

come more powerful, but that they are very expensive 
when constructed to furnish the work of only a few kilo- 
grammetres. 

We may therefore seek, with little chance of success, for 
a small electro-motor giving a satisfactory efficiency and 
low-priced compared to the quantity of work which it can 
Supply, though the problem to be solved has to some extent 
been effected by the Siemens armature as applied by 
Marcel Deprez, Trouvé, and by Griscom. 

The principal cause of the high efficiency of the Gramme 
machine, employed as a motor, results from the fact that 
the changes of direction of the current, and the reversals of 
polarity, are produced by successive fractions, in a single 
section at the time, the magnetic force, which must be over- 
‘Come, is therefore only felt to an inappreciable extent, and 
one can counteract its detrimental action by a suitable 
arrangement of the collecting brushes. 

; In the double T bobbin-motors of Siemens, the magnetic 
orce 18 less than in the first motors of Froment, Larmenjeat, 
age, Leroux, &c., by reason of the relatively small dimen- 

pe dh the magnetic masses submitted to the alterations of 

nw ; this explains why the return from these motors is 

à ermediate between that of the Froment apparatus and 
€ present continuous current machines. There was one 

more step to advance in this direction by dispensing com- 


(2.) The currents are reversed in the fixed part of the 
motor, and not in the movable part. 

(3.) The movements are produced by the reciprocal 
action of a current and an electro-magnet, and not by the 
mutual attraction exercised by two electro-magnets. 

There is, therefore, with this mode of construction, no 
magnetic inertia to overcome, since the system works with- 
out reversing the polarity of the core. 

The motor of M. Paul Jablochkoff, of which we give an 
illustration (fig. 4) belongs to the same class as the Biirgin 
machine. It is composed of two bobbins, one fixed upon a 
horizontal axis in an inclined position, and turning with it ; 
this bobbin is coiled upon a framework of iran, the cheeks 
of which form two circular poles (north and south), which, 
by the arrangement of the commutator, change their polarity 
twice in a revolution ; the second bobbin is fixed in a vertical 
plane more or less inclined in relation.to the horizontal axis 
of the revolving bobbin ; it is coiled upon a non-magnetic 
frame, and the current which traverses it is continuous in 
direction. It is the relatively inclined position of the two 
bobbins which has given the apparatus the name of ecliptic, 
by reason of the analogy which this inclination presents to 
that of the ecliptic upon the equator. 

The apparatus has arrangements for varying the inclination 
of the two bobbins so as to determine the best conditions for 
working ; but in the motors for commercial purposes the 
position of the bobbins, determined once for all, will be 
fixed and invariable. When studying the mutual action 
between the movable electro-magnet upon its horizontal 
axis, which is submitted to the alterations of direction of 
the current, and the fixed solenoid in which a continuous 
current circulates, we sec that there must result from it a 
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continuous and rapid motion of the axis of rotation, with 
the advantage resulting from the suppression of any mag- 
netic mass in the fixed part. 

It will be seen from the diagram of the Jablochkoff motor 
connections, fig. 5, how it differs from that of M. Biirgin. 
In the latter a kind of double commutator is employed, and 
the reversals take place in the fixed outside coil, whilst M. 
Jablochkoff uses an ordinary reversing commutator and 
changes the direction of the current in the revolving bobbin. 

The Russian engineer’s invention, however, relates to the 
construction and arrangement both of electro-dynamic and 
dynamo-electric machines in a simple form, or, in other 
words, his invention may be applied either in electro-dyna- 
mic machines—converting electricity into motive-power—or 
in dynamo-electric machines—converting motive-power into 
electricity ; and the following sketches illustrate some of the 
various arrangements proposed by the inventor. Fig. 6 is a 
diagram showing a simple form of machine :—A bobbin, À, 
having cheeks or flanges, 4 à, of soft iron, and wound with 
a coil of insulated wire, is fixed obliquely on an axis, 0, and 
revolves between the poles of two electro-magnets, Ns. The 
obliquity of the bobbin is such that, in each revolution, it 
presents the edges of d and b alternately to the poles of 
N and 8, and alternating electric currents are set up in the 
coil of A. Fig. 7 shows a construction in which the bobbin, 
B, fixed obliquely on the axis, 0, revolves within an oblique 
bobbin, c, which has an iron sheath, F, presenting interior 
polar edges toward the edges of B. The electric currents 
generated in the coil of B are collected and converted into 
currents of the same direction by means of a commutator, D. 
In the construction shown in fig. 8, the exterior bobbin is 
of soft iron. The commutator, D, may be applied to alter- 
nate the currents in the coil, c, those in the coil, B, being in 
the same direction, collected in the usual way by rubbers 
bearing on rings, E. In this case the internal bobbin, B, 
need not be of soft iron. When the machine is of large 
diameter, the interior bobbin, A, may be, as shown in fig. 9, 
merely a ring of iron fixed on a wheel of non-magnetic 
material. We have purposely omitted putting in the con- 
nections in these latter figures, as being unnecessary. 

The advantages attached to these machines are several, 
and, amongst the more important, simplicity of construction 
takes the first place. The coiling of the wire is perhaps 
more easily performed than in any other machine, as it is all 
winding of the most direct character ; and the absence also 


of any nice adjustment constitutes a very important feature. . 


M. Jablochkoff claims as his invention a dynamo-electric 
or electro-dynamic machine, wherein a magnetic coiled 
bobbin revolves between or within polar fields, the bobbin 
being fixed obliquely on its axis, so as to present its opposite 
edges to opposite fields alternately in each revolution, as 
described. We have seen the Jablochkoff motor at work in 
London, but we have no data yet as to its efficiency in com- 
parison with those having magnetic inertia to overcome, 
and we shall therefore have occasion to return to this matter 
when the experiments undertaken by the Maison Breguet, in 
Paris, are completed. 


GORDON’S ALTERNATING CURRENT 
MACHINE. 


For six or eight months past the Telegraph Construction 
and Maintenance Company’s mechanical department has 
been busily engaged in the manufacture of an enormous 
dynamo-electric machine, designed and patented by Mr. 
J. E. H. Gordon, a gentleman well known in the 
electrical world as the author of a work entitled 
“A Physical Treatise on Electricity and Magnetism.” 
The machine which we are about to describe is an improve- 
ment upon that described in Mr. Gordon’s Specification 
No. 78, 1881, both machines being of that class in which a 
ring or circle of electro-magnets is made to revolve between 
fixed rings or circles of similar electro-magnets. 

In the machine described in the 1881 Specification the 
revolving rings each carry the same number of magnet coils 
as the fixed rings carry armature coils. The armature coils 
Were made cylindrical and of the same diameter as the mag- 
nets, each being placed close to the next. The inventor 


found that these coils act on each other by mutual induction 
in à very injurious manner during the working of the 
machine, and that if a certain number of lamps are being 
maintained by one coil, then closing the circuit of the next 
to it on one side reduces the light of the lamps on the first 
by some 20 or 30 per cent.—closing the circuit of the next 
of the other side still farther reduces it by a like amount. 
The reason given is that as the currents in contiguous coils 
circulate in opposite directions they are in the same direction 
in those parts of the two coils which are immediately con- 
tiguous to each other. As the currents in the two coils are 
both increasing at the same time they retard each other by 
their mutual action. 

The diagram (fig. 1) will show the action of these coils one 
upon the other. A, A, are the armature coils, and N, 8, 8, N, 
&c., the revolving electro-magnets, and the arrows indicate 
the direction of the currents. 

In the present machine this drawback is got rid of by 
making the number of armature coils ¢wice the number of 
the magnet coils. The magnets therefore act alternately on 
the alternate set of coils. For instance, at the instant when 
the magnets are exerting their maximum action on the alter- 
nate coils, 1, 3, 5, and so on, the other alternate coils, 2, 4, 
6, &c., are removed from their influence, and therefore are 
PAST idle ; 1 and 5 still tend to act injuriously on 3 as 

fore, but being separated from it by the thickness of coils 
2 and 4, the inventor finds that their action is so small as to 
be unnoticeable ; 1 and 3 induce electromotive forces in the 
two sides of 2 respectively, but these are equal and in 
opposite directions, and so produce no current or change of 
current in 2. 

This arrangement of the coils is shown in diagram, fig. 2, 
where the same letters correspond to the parts indicated in 
fig. 1. A general view of the new machine is shown in fig. 
3. Mr. Gordon is a firm believer in the general adaptability 
of the electric light for all p es, and this dynamo-electric 
machine—the magnitude of which will scarcely be apparent 
to the imagination—has been designed to take its place in a 
ar central station for supplying light on a scale comparable 
wit 


The revolving wheel, on which the inducing electro- 
magnets are placed, is built up of wrought-iron boiler-plates, 
and consists actually of two central discs, and of two cones 
whose bases fit upon the central discs, and through which 
the main shaft passes. | 


The discs and cones are made of segmental pieces of boiler 


plate, so cut that the grain of the plate is radial to the 
wheel at the centre of each segment. The segments are 
—— together with butt strips, in the way usual in boiler 
making. 

The discs are kept apart at the centre by a cast-iron 
distance-piece. At the rim they are kept apart by a wrought- 
iron ring. The cones are of less diameter than the discs, so 
as to leave a space of flat disc all round exterior to the cones. 
The cones and disc are separated at the centre by massive 
cast-iron bosses, turned square to the shaft where they butt 
against the disc, and conical where they butt against the 
cones. The cast-iron distance-piece is of somewhat larger 
diameter than the bosses, so that the discs can be riveted to 
it without the heads of the rivets interfering with the bosses. 
The cones, discs, ring, distance-piece, and bosses, are all 
firmly riveted and bolted together, being still further 
strengthened by angle-pieces placed between the disc and 
the cones. 

The discs are riveted with double butt strips, the cones 
with single ones. The butt strips of the cones are placed 
inside them, and the rivet heads countersunk, so that the 
outsides of the cones have perfectly smooth surfaces. 

The flat outer portion of the wheel receives the magnets. 

Each magnet consists of a cylindrical iron core, and of 
two spools, of brass or other metal other than iron, contain- 
ing wire, and of two pole-pieces. The core passes right 
through a hole in the discs and wrought-iron ring, and is 
fixed so as to project equally on both sides. The brass 
bobbins are then slipped on one at each side of the disc, and 
the pole plates being fixed on hold the bobbins in their 
places. The pole plates are of wrought iron, and their sides 
are not parallel, but form radii of the magnet wheel. 

The shaft runs in bearings of phosphor bronze. _ 

There is a large gap or opening in the sole plate of the 
machine, through which a portion of the wheel dips into a 
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pit below. This enables the centre of gravity to be kept 
low and greatly increases the stability of the machine. 

The end thrust is taken by two loose iron collars, placed 
on the shaft, and pressed gently against the inside ends of 
the phosphor bronze journals by means of set screws pro- 
jecting from the ends of the cast-iron bosses. These set 
screws are secured by lock nuts. 

The collars also carry the contact rings for conveying the 
exciting current to the magnets. The rings are of phosphor 
bronze, and are separated from the iron collars by split rings 
of vulcanite or other insulator. Brushes press on them in 
the ordinary way, to convey the exciting current to them. 

The stationary coils, in which the current is produced for 


the 64 poles facing the magnet-wheel are acted on by 32 
magnet poles facing them, the number of stationary coils 
being twice the number of magnets as before stated. 

The details of the fixed coils are shown in figs. 4, 5, ¢. 

The wedge-shaped core, N, consists of a sheet of boiler- 
plate bent upon itself so that the angle forms the thin end 
of the wedge and the free edges, which do not quite meet, 
form the thick end. 

The wedge-shaped head of a T piece, 0, is inserted into 
one end of the folded plate and welded to it, and the stem 
of the T being turned and screwed is passed through a hole 
in the fixed ring and is secured by lock nuts, o'. 

The wooden block, P, concerning the use of which we 
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the lamps, are attached to fixed rings of cast iron. These 
rings are supported by being bolted to the inside of the gap 
in the sole plate and by four cast-iron struts. They are 
also tied together by seven screwed rods, 

Each fixed ring is made in three segments, one being 
much smaller than either of the other two (the small seg- 
ment will be seen at the top of the machine). This is for 
the reason that if one of the magnet coils breaks down it 
can readily be got at by removing the small segment of 
one of the fixed rings and turning the wheel until the 
damaged coil comes opposite to the gap so produced in the 
ring ; the damaged coil can thus quickly be removed and 
replaced by another one. 

Sixty-four fixed coils are attached to each ring, so that 


shall have more to say hereafter, is slipped on to the core 
and secured by one or more pins. 

The German silver flange, Q, is riveted on to a shoulder 
cut on the end of the core. In addition to the slots which 
are cast in it a cut, Q', is made passing completely through 
into the opening of the core. Projecting lugs, Q*, are cast 
on the German silver which clip into the opening in the 
core and prevent the slot, Q', from opening. The flange 
is further secured by being made to project beyond the 
wire in places, Q*, and being secured to the wood by long 
screws and distance-pieces. These screws must of course 
be inserted after the wire is wound. 

The flanges are thus constructed to check the circulation 
of currents, and German silver is the metal employed for 
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this purpose, as it is very rigid and opposes a high resist- 
ance to the circulation of currents in it. The use of the 
wooden block, P, is thus described by the inventor in his 
specification of December 17th, 1881 :— 

‘The connection of the outer ends of the cores of the coils 
on the outer rings I make by prolonging the cores outwards 
away from the magnet coil and securing them into a fixed 
iron ring-shaped plate, which forms their support.” 

“In order that power may not be wasted in inducing 
currents in this plate it is set back some distance, the cores 
being correspondingly prolonged. The space between the 
wire of the coils and the iron plate may be filled up with 
wooden plates or blocks which form the second flange of 
the coil, these wooden plates or blocks may be from one inch 
to three or more inches in thickness.” 

“This improvement may be applied to any machine where 
the inducing magnets act on one end of the iron cores of 
the armatures, whilst the other ends are secured to an iron 
plate or plates.” 

The actual distance (3 inches) between the side of the ring- 
shaped iron plates into which the cores of the stationary coils 
are screwed and the insulated wire surrounding the core has 
been mathematically determined by Mr. Gordon ; and it is 
such, that while the coils receive the full benefit of the re- 
volving electro-magnets, the inductive effect on the iron 
support of the armature coils is reduced almost to zero at 
any point, and the waste of power in heating, therefore, kept 
down toa minimum. Were it not for this arrangement the 
convolutions of wire on the armature coils would either have 
to be extended beyond the inductive influence of the electro- 
magnets, thus introducing useless resistance, or the support- 
ing iron plates would be brought within it. Figs. 7 and 8 
show the details of electro-magnet construction. &! is the 
cylindrical iron core, G* spool, and G* the pole-pieces. A and 
& show a portion of the discs and of the wrought-iron ring 
to which the electro-magnet cores are secured, so as to pro- 
ject on both sides. The total weight of this machine, which, 
by the way, is only regarded by Mr. Gordon and his associ- 
ates as a model for others of enormously increased power, 
is 18 tons. The revolving electro-magnet wheel itself 
is of no less a weight than 7 tons, and its diameter is 8 ft. 
9 in. The sole-plate of the machine measures 13 ft. 
4in. by 7 ft. Regarding the strength of this huge pro- 
duction of electrical engineering skill, Mr. Gordon informs 
us that when revolving at 140 revolutions per minute its 
factor of safety is 200, at 170 revolutions 140, and at 200 
revolutions 109 approximately. The capstan, seen on the 
axle of the machine, is to enable the men in charge to turn 
it round by hand, should occasion arise. 

This machine, now in operation at the works of the Tele- 
graph Construction and Maintenance Company’sWorksat East 
Greenwich, is at present lighting only 1,300 Swan lamps of 20 
to 22 stated candle-power each, but it is constructed to actuate 
5,000 to 7,000 similar lamps with adequate driving power. 

The engine now employed and which is coupled direct 
to the machine is a “ picking-up” engine, taken from the 
company’s cable ship Calabria, and as may be well understood, 
it is not particularly suited for this work. The present 
speed is 140 revolutions per minute, but 200 revolutions will 
be the speed when the new engines, which will take the place 
of that now in use, are complete. The connections of the 
machine are at the moment arranged as follows :—The 
clectro-magnets are all connected up in series, and are excited 
by the current produced by two Bürgin machines driven by 
a separate engine, and also connected in series and giving a 
current in the electro-magnets of 19 ampéres. 

The armature or “taking off” coils, 128 in number, are 
connected, four coils in series, and the 32 sets in quantity, 
so that with 1,300 lamps, arranged two in series, the electro- 
motive force is 105 volts and the current in each armature 
wire 294 ampères. All the armature coils are alternately bluc 
and red, and this arrangement is carried out also in the main 
cables, there being two distinct circuits all over the works. The 
blue coils are connected to their particular conductor, and the 
red coils are treated in a similar manner. A sketch of arma- 
ture coil connections is seen in fig. 9, where A represents the 
revolving wheel supporting the electro-magnets, M, M. The 
stationary blue coils are represented at B, and the red by R. 
The blue and red conductors are shown by the full and 

dotted line respectively. 

Fig. 10 is a diagram representing the large machine, A, the 


exciter, B, and the switch arrangement, c, to which the current 
is led and then taken off from the terminals to the necessa 
points. A very im ortant part of the installation is the 
photometer room, which might, perhaps, be more justly called 
the regulating room. The steam-pipes of both engines 
pass through this room, and in each pipe a stop-valve is 
placed, each having a large hand wheel connected with it, 
and under the immediate command of the attendant who 
watches the photometer screen. These stop-valves may, 
however, be actuated by a slow screw motion when it 
is desired to avoid sudden changes in the light, but this can 
be thrown out of gear instantly so as to allow the valve to 
be moved rapidly in case of accident. The following instru- 
ments are conveniently placed in this room so as to be 
under the observation of the man in charge: A steam 
gauge to indicate the boiler pressure, and a speed indicator 
to show at any moment the speed of the large dynamo. An 
ammeter of the Ayrton and Perry form is — to show 
the exciting current, and the armature of the ammeter 
magnet is attached to a cover over the dial, so that when an 
observation is taken the armature must necessarily be taken 
off before the pointer can be seen. A short-circuiting key 
has also been attached to its terminals, kept closed when one 
is not actually taking an observation. An ordinary 
“shadow” photometer is arranged with a “ Suge’s” 
standard candle, to compare with either a lamp belonging to 
the blue circuit or one from the red. These may be switched 
on or off when requisite, and they are attached to points on 
the circuit at a distance fairly representing that which might 
be selected as a test lamp in actual lighting operations on 
a large scale. The standard of illumination at which these 
indicating lamps are kept is as nearly as possible 22 
candles. If there happened to be any great difference 
between the number of lamps on the red and blue circuits— 
no such difference will occur in practice, however, if the same 
class of house be put in each circuit—switches are provided 
by which street or other lamps near to the machine can be in- 
stantly transferred from one circuit to the other, 50 or 100 at 
a time, if a fine adjustment of the circuits is required. 

Additional work being put upon the machine is shown 
immediately to the attendant by the decrease of speed and 
the diminution of candle-power in the indicating lamps, 
and is at once met by giving more steam to the engine. 
The method of starting is as follows :—The large machine 
is driven up to its normal speed unmagnetised, then the 
exciting “ Biirgins” are slowly revolved, and the current 
produced by them circulating in the electro-magnets of the 
large machine reduces its speed. It is again driven up 
to 140 revolutions per minute, and the speed of the exciting 
machines still further increased, which again reduces that of 
the large machine. These operations are continued in 
this gradual manner until the lamps attain their norma! 
candle-power, and the time taken up in attaining the 
desired result is usually about twenty minutes. The 1,300 
lamps now in use are distributed over every part of the 
Telegraph Construction and Maintenance Company’s Works, 
covering fourteen acres of ground, and it gives one a fair 
idea of the lighting by electricity of a small town. The 
lamps are arranged in the ordinary method, only instead of 
there being but single lamps between the conductors there 
are two, or in other words, they are arranged two in series. 
Some tests of Swan lamps were recently made by Mr. 
Willoughby Smith and his assistant, Mr. Perkins, at the 
Wharf Road Works, of the Telegraph Construction and Main- 
tenance Company. It was desired to ascertain the electrical 
horse-power given to the lamps when at a luminosity of 19, 
20, and 21 candles. The following table gives the results 
of these measurements :— 


Swan Lamps TESTED AT Wuarr Roan, Ocroser 10T7x, 1882. 


Current Difference of Energy Number of 
Number | Candle- | through $j; potential expended in candles per 
of Lamp, | bower to lamp in am- a lamp electrical horse 
| be, pères, lamp. Volts.’ horse-power, power. 
| 
l 19 1:36 | dl ‘093 204 
1 20 | -098 204 
l 21 1-44 52 *100 210 
1°31 “091 208 
1:36 | 563 -096 201 
2 | 21 1-41 | °100 210 


~ Indicator diagrams taken by the company’s chief engineer 
and compared with the calculated electrical horse-power 
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show apparently that 94 per cent., and even more, of the 
indicated horse-power is reproduced in the lamps. We do 
not intend, however, entering into this question at present, 
although it is obvious that an error has crept in ; this may 

vasibly be Mr. Gordon’s assumption on the strength of the 
Dregoing tests, and the observations in his photometer 
room, that in every lamp one-tenth of a horse-power is 
expended. 

A few additional items regarding the machine may interest 
our readers. The stationary and revolving coils are wound 
with No. 7 B.W.G. copper wire, and the resistance of the 
latter is 8 ohms, the coils being all joined up in series to 
suit the exciters. The resistance of each stationary bobbin 
is “06 ohms, and the total resistance as the coils are at 
present joined up is roughly ‘008 ohms. The weight of 
wire on each electro-magnet bobbin is 46 Ibs., and that of 
each stationary coil 19 lbs. When Mr. Gordon has more 
engine-power at command and a larger number of lamps 
are employed the 128 fixed coils will be all connected up 
in quantity, and their resistance will then be only ‘00047 
ohms. 

The electromotive force of the machine will be about 
60 volts, and Swan lamps of a different resistance will then 
be used between the conductors singly, and not two in series 
as now. 

It is intended that the machine when in fall work with, 
say, 5,000 lamps, shall have an engine at each end. As it 
has been suggested that alternating currents passing in the 
streets would disturb telegraphic communication, the experi- 
ment has been made of lighting the cable tanks and test- 
rooms by means of it. The electricians report that no 
disturbance in the testing has been caused. This experiment, 
however, proves nothing, since the Thomson galvanometers 
used for testing purposes, although highly sensitive, are very 
sluggish in their action, and rapid alternating currents 
would not affect them ; but these currents would powerfully 
affect a telephonic circuit, and, moreover, be quite capable of 
setting in vibration the tongue of a moderately sensitive 
polarised relay. 


On Wednesday evening last, a number of gentlemen, 
at the invitation of Mr. Gordon and by permission of 
the Telegraph Construction and Maintenance Company, 
visited Greenwich for the purpose of inspecting the 
installation. They were afterwards entertained at dinner, 
and Sir James Anderson, in proposing Mr. Gordon’s health, 
remarked that after having seen the machine he considered 
it a complete success. Mr. Gordon, in the course of his 
reply, dwelt on the necessity of having large central 
stations similar to our present gasworks, with large dynamos 
going at a very slow speed. They could then afford to pay 
a considerable sum for supervision when a large number of 
lamps were employed. He would like to see a much larger 
machine than his present one, and thought he would get 
great economy by having a revolving ring of 18 feet 
diameter, and turning at 60 revolutions per minute. Mr. 
Swan said he was pleased with what he had seen, and 
pointed to the close approach of the time when domestic 
electric lighting would become general. He thought the 
machine a grand success, and several other gentlemen also 
spoke on the subject in like terms. 

The trial may be said to have been very satisfactory, and 
the effect of the Swan lamps in the various departments of 
the cable factory was extremely fine. Outside the buildings, 
however, the candle-power of the lamps seemed to vary to 

4 considerable degree, and in many instances our surmise 
that one-tenth of a horse-power was not being expended in 
each lamp appeared confirmed. However, it is hardly 
within our province to criticise at present an exhibition 
which is little more than an experiment and concerning 
Which we have no actual data removed from the possibilities 
of error. We congratulate Mr. Gordon on a success 
Which promises well for the future of electric lighting 
by incandescence, and we shall follow with great interest 
further experiments with this, the most powerful and 
mechanically the best constructed machine yet seen. 
Ve may add that every facility and assistance has 
been afforded Mr. Gordon during the course of his 
labours by the Telegraph Construction and Maintenance 


Company. 
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CORRESPONDENCE. 


THE TIMES AND THE “FERRANTI” MACHINE. 
To the Editors of THE ELECTRICAL REVIEW. 


SIRS,—Dr. Lardner’s dictum that no steam-ship could be 
built big enough to carry sufficient coals for a voyage across 
the Atlantic has become quite proverbial to indicate the 
failure to which learned as well as unlearned men are liable 
in prejudging the development of technical industry and 
the application of scientific principles. As another example 
of which you give in your impression of last week the 
opinion expressed in 1874 about the Gramme machine 
when introduced into England by Werdermann. 

You very properly advise your readers with reference to 
the Ferranti dynamo machine, not “to put too much faith 
in any extravagant assertions which may have been spread 
abroad concerning the efficiency of the new dynamo ;” and 
you propose to reserve your definite opinion on the machine 
until “ we have had the opportunity of seeing and examin- 
ing it.” Quite so! Although you state that you “can 
safely say that the invention is something more than a 
modification in minor details,’ you express yourself in 
guarded language. 

Now I maintain, Sirs, that we are not in the same posi- 
tion as Dr. Lardner was when he judged his big ship. We 
have built dynamos of every conceivable form, and are fully 
conversant with the principles which govern their action, 
know how to measure their efficiency, and we know that 
simply the question of supply and demand, besides monopoly, 
determines their cost. 

But however enlightened your readers may be on this 
subject, thanks greatly to the information contained in 
your columns, how about the general public? Will the 
every-day reader of the daily paper—say, the educated reader 
of the Zimes—be in a position to judge between “ essential 
differences’’ and “ modifications in minor details?” Will 
this educated reader know how far to accept as correct the 
statement (as contained in the 7mes money article of 
September 22nd), that this new wonderful machine, the 
joint or simultaneous invention of Sir William Thomson 
and Mr. Ferranti, “can be manufactured for one-fifth the 
cost of the cheapest dynamo at present before the public” 
because “the great feature in the new machine is the 
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absence of iron in the revolving armature” (sic) and “ the 
increased efficiency is aided by the absence of the commu- 
tator ?” Perhaps the educated “investing reader pos- 
sesses shares in one or the other of the Electric Light and 
Power Companies, and not being an “ Electrical Scientist,” 
will rush to his stockbroker to part with his shares, since he 
may be of the same opinion as Mr. Pertwee, who, at the end 
of his remarkable letter in the money article of the 7'imes of 
October 2nd says, with regard to the efficiency of the Ferranti 
machine. . . “the newpatents” . . “will, of expec- 
tations be realised, virtually have the effect of setting aside 
completely the present property.” 

Your space is too valuable to reprint the whole paragraph 
contained in the money article of the Times of September 
22nd, but I would advise you and your readers to peruse 
the same ; to learn how far “ Jupiter of Printing House 
Square” can raise the wind on a scientific question, or to 
speak plainer, on a proposed industrial undertaking. The 
information conveyed in the paragraph is qualified by such 
expressions as “we understand” —* it is stated "— we are 
informed,” whilst the prospective picture drawn of this 
machine is based on two scientific principles well known 
to, and practically applied by, electricians for some years now. 

You and your readers will, I doubt not, agree with me, 
that in the face of the fact that little or nothing is 
known of or about the Ferranti machine, such language in 
the Times, as coming from its editor, is not only misleading 
but highly injudicious—nay, reprehensible. 

We all believe in the improvement and simplification of 
the dynamo machine, but to advance unqualified statements 
on hearsay—on questions, too, about which the general 
reader is not competent to judge—savours of a proceeding 
which we should think has been played out in the late 
“ Electric Light Bubble.” 

I have no endeavour to decide either for or against the 
Ferranti machine, but simply wish to protest against public 
opinion being influenced by a leading paper on a financial 
question relating to an UNTRIED INVENTION, and I believe I 
shall be supported by every right-minded man. 

Yours faithfully, 
MORE LIGHT. 


[At one moment our correspondent speaks of the para- 
graph in question as being qualified, and shortly afterwards 
to its being unqualified. This is at least somewhat contra- 
dictory.—Eps. ELEc. Rev. ] 


x 


ELECTRIC LIGHTING. 
To the Editors of Tue ELECTRICAL REVIEW. 


SIRS,—In addition to the discussions on the merits of 
rival dynamo machines and lamps, the public is likely to be 
further distracted by the claims of patentees to the sole 
right of doing everything in connection with electric light- 


g. 

Mr. Edison disputes the right of any one to use incan- 
descent lamps other than those covered by his patents, and 
now Mr. Lane-Fox claims the privilege of lighting by a plan 
combining the use of dynamo machines, secondary batteries, 
and incandescent lamps in multiple arc. 

This company gives to the world a better method of doing 
the same thing by secondary batteries, in s:vies, and lamps 
from these series in multiple arc. 

All these claims and differences among the doctors will 
probably cause Town Councils and other local authorities to 
pause before embarking upon the business of electric light- 
ing under Board of Trade licences or Provisional Orders, 
and leave the development of the enterprise in the hands of 
the various patentees and their concessionaires. 

Yours faithfully, 
GEO. OFFOR, 
Manager, the South-Eastern (Brush) Electric 
Light and Power Company (Limited). 
London, October 21st, 1882. 


LANCASHIRE AND CHESHIRE TELEPHONIC 
EXCHANGE COMPANY (LIMITED). 
To the Editors of THE ELECTRICAL REVIEW. 


GENTLEMEN,—With reference to the article in your issue 


of 21st inst. on this company and the trunk rates between 
towns. 


These are not, as you suppose, fixed by us but by the 
Postmaster-General, who runs the wires and receives the 
whole of the moneys accruing, less £5 per subscriber, which 
he returns to us for terminal charges. 

Needless to say this rebate is not sufficient to cover cur- 
rent expenses in connection with the manipulating of the 
wires, and instead of being gainers, we are losers by the 
transaction. 

From the above you will readily understand that, the rates 
not being fixed by us, we are powerless to make any altera- 
tion in them. 

Yours faithfully, 


KENNETH MAC IVER, Secretary. 
Manchester, October 25th, 1882. 


NOTES. 


NoticE To READERS.—Subscribers are hereby notified 
that in future the supply of back numbers of the ELECTRICAr, 
REVIEW cannot be guaranteed by the publisher; it is 
therefore expedient that those who desire to complete their 
sets should do so at the first convenient opportunity. The 
publisher also desires to give notice that after December 
next all copies dated six or more months previously will be 
supplied only at enhanced prices, that is to say, 4d. numbers 
will be charged 6d., and others at similarly advanced rates. 


THE USE OF LEAD IN ACCUMULATORS.—At the meeting 
of the United Van Consols Lead Mining Company, on Tues- 
day last, allusion was made to the demand for lead by electric 
companies for their accumulators and other apparatus as 
being likely to tend towards raising the price of lead ore 
from £9 to its normal price of £14 per ton. 


OBSERVATIONS ON EARTH CuRRENTS.—By Dr. O. Frülich. 
—At the request of the Committee on Earth Currents ap- 
pointed by the Electro-technical Association, the firm of 
Siemens and Halske have modified their so-called “ soot- 
writer” (Russ-schreiber), so as to register earth currents 
continually. For a trial of this apparatus one of the wires 
from Berlin to Dresden was placed for a time at the dis- 
posal of the committee, and some interesting results were 
obtained. 

The apparatus consists essentially of a current-dise 
moving in a constant magnetic field. Its movements are 
registered by a pointer upon a slip of paper blackened over 
with soot and drawn slowly forward by clock-work. The 
zero line is indicated constantly by a separate index. The 
ordinates of the curves drawn upon the paper are propor- 
tional to the currents prevailing at the time. The move- 
ment of the paper is regular and amounts to 117 millimetres 
hourly. The wire was sunk in the earth at Dresden and 
was connected with the earth at Berlin by means of the 
soot-writer. A Daniell element introduced into the circuit, 
gave a deviation of about five millimetres at the soot-writer. 
The author figures the curves obtained on the evening of 
July 22nd from 7.30 to 9.30 p.m., and on July 25th from 
5.45 to 7.45. On the first occasion the weather was sultry, 
with some rain ; on the second .there was a strong thunder- 
storm with frequent flashes of lightning. On both occa- 
sions the current-curve showed a tolerably uniform course; 
accompanied by sudden convulsive deviations. If we 
neglect these, we find in the curves prolonged periods in 
which the index made continually a track of a certain 
width in the soot, being in constant movement. This is 
evidently due to the induction-strokes produced by tele- 
graphing in the neighbouring wires of the cable. These 
inductions, especially if the Hughes’ apparatus is employed, 
are of equal strength and compensate each other, so that the 
course of the curve is not disturbed and the middle of 
the broad track represents the value of the real earth- 
current. 

Of the sudden deviations in periods when no despatches 
are being sent, some, though but few, are due to telegraphic 
attention signals. No regular periods of the earth-current 
could be recognised in the curves obtained either on these 
days or on others. The curve obtained during the thundet- 
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storm is of especial interest. The course of the curve 
of the earth current did not differ essentially from that 
obtained on the former occasions. Very conspicuous are the 
numerous and in part very powerful induction strokes in 
which the course of the storm may be traced. These induc- 
tion strokes coincide with atmospheric discharges, for in a 
number of cases where the time was noted, the official 
watching the apparatus observed lightning simultaneously. 
The deviations in the curve of July 22nd may be due to 
fainter or more remote atmospheric discharges. 

The chief result of these observations seems to be that 
during a thunderstorm the character ani the strength 
of the earth-current are not essentially changed, and that 
the whole influence of the storm is expressed in induction 
strokes, which are due to atmospheric discharges.—Ælectro- 
technisch Zeitschrift. 


Tue BEHAVIOUR OF SULPHATE OF LEAD IN A SECONDARY 
BatterY.—Professor O. Lodge communicates the following 
information to our contemporary Nature :—“ Since the 
meeting of the British Association at Southampton I have 
made several experiments on the action of sulphate of lead 
at the negative pole of a decomposition cell, with a view 
to ascertain, not whether the sulphate was reduced in bulk 
by the action of the nascent hydrogen, a matter concerning 
which I had satisfied myself before in the negative, but the 
less practically important matter whether any frace of 
metallic lead could be obtained upon the negative plate by 
this action. 

“T used, therefore, platinum electrodes, immersing them 
in a paste of sulphate of lead in dilute sulphuric acid. And 
at the suggestion of Prof. McLeod, in order to obtain 
sulphate pure and in a fine state of subdivision, I pre- 
cipitated a quantity from dissolved carbonate. 

“The paste soon settled down, leaving about a quarter of 
an inch of clear liquid above it, which was decanted off. 
Small thick platinum plates stood in the paste about two 
inches apart, and were connected with either three or two 
Leclanché cells. When three cells were used, the evolu- 
tion of gas from both plates speedily scooped ont a hole 
round each filled with only turbid liquid, which was kept 
agitated by the bubbles. 

“Under these circumstances a distinct darkening of both 
plates occurred, and after a day or two they showed a dis- 
tinct, though extremely thin, coating of peroxide and of 
metallic lead respectively. Prof. McLeod had tried the 
same kind of experiment, and noticed that the darkening 
occurred more readily on portions of the plate in contact 
only with free liquid than on those imbedded in paste. 

“T therefore re-embedded my plates, and employed only 
two cells to charge them, so that the bubbles might not 
have power enough to remove the paste from contact with 
the plates at all parts; under these circumstances the 
growth of peroxide of lead at the + plate was abundant, 
so much so that when the plate was ultimately pulled out, 
it left a black mass behind it, which had penetrated into 
the white paste ; but the growth of the metallic lead on the 
— plate was even less perceptible than before, and it was 
evident that the metallic lead was better deposited from 
the solution than from the paste. It seemed probable, 
therefore, that though the sulphate is extremely insoluble 
in dilute acid, yet that a sufficient trace was dissolved to 
be acted on by the hydrogen, and that as fast as this was 
decomposed more was dissolved from the large quantity 
of solid present, provided the liquid was free to circulate 
and become replenished. 

“To test this further, I first made a saturated solution of 
sulphate of lead in the acid, by shaking and stirring it up 
with the finely divided precipitate for many hours—though 
ordinary dilute sulphuric acid is probably perfectly saturated 
without any such treatment—and then electrolysed the clear 
solution. No effect is ordinarily perceived under these cir- 
cumstances, and I could perceive none. Hence the quan- 
tity dissolved at one time must be something infinitesimal ; 
and it is able to give no appreciable deposit, unless fresh 
solid is present to replenish it. 

“ Next I took a vessel full of the sulphate paste, but with 
a third of an inch clear liquid standing above it ; and into 
this clear liquid I dipped the platinum plates, barely letting 
them touch the pasty mass below. In this position they 


remained several days connected to two Leclanchés, and the 
result was a distinct blackening of the — plate with a 
deposit of metallic lead from the solution ; but the + plate 
scarcely seemed to receive any deposit of peroxide except 
along its bottom edge, which probably just touched the 
paste, and which showed a narrow line of deep puce colour. 
The observation that the — plate received its deposit more 
easily from the free solution than from the paste, had been 
previously made by Prof. McLeod. But to get the deposit 
most quickly, it is best to immerse the plates in the paste, 
and to cause sufficient gas to be evolved to keep them free 
from actual contact with it; while at the same time the 
solution surrounding them is so near a large surface of paste, 
that it can be very rapidly replenished. 

“On neutralising the acid with ammonia, so that ammo- 
niacal salts and common salt might be present, in which 
sulphate of lead is known to be somewhat soluble, the 
deposit of metallic lead went on with far greater rapidity. 

“T have subsequently repeated the experiments with a paste 
of ordinary sulphate of lead, and the results appear to be 
quite the same. A week’s deposit could be dissolved off the 
negative platinum plate with a single drop of nitric acid, 
and could only be made to show a faint precipitate when 
sulphuric acid was added to this solution in a watch-glass. 

“ Moreover, unless the plate were rinsed on extracting it 
from the paste, the small amount of sulphuric acid clinging 
to it was sufficient to so whiten the deposit in the course of 
a night as to make it seem almost as if it had disappeared. 

“ The matter is rather a small one to write so much about, 
but the behaviour of sulphate of lead in secondary batteries 
is really of considerable importance, and is at the bottom of 
a great many of the difficulties which one meets with in 
practical operations with secondary lead cells. 

“ Moreover, it is only due to Dr. Gladstone that I should 
say how far I have heen able to obtain his results ; and he 
will perceive that if all he asserts is that platinum electrodes 
do show a nearly infinitesimal tarnish of metallic lead (as I 
understood him to say at Southampton), then my experience 
agrees with his. But I think that this is merely due to the 
partial solubility of the sulphate ; and I never find that the 
reduction is able to spread through the paste in the slightest 
degree, in such a way as to have any practical bearing on 
the behaviour of a secondary battery.” 


Gas v. ELECTRICITY.—Brampton is again lit with gas, 
says the Derbyshire Courier, and judging from the report of 
the proceedings of the Local Board, published in your 
columns last week, the members think they have made a 
splendid bargain with the gas company. The terms are 
to light the 50 lamps in the district from half an hour after 
sunset to midnight for six months for the sum of £100. 
The lamps are not be lit on moonlight nights, and the hours 
so saved are to be put on after twelve o’clock on very dark 
nights. Some time ago when the board asked the company 
to make an arrangement of this kind it was haughtily 
refused, and I only mention it now as indicating some little 
improvement in the disposition of the directors to meet the 
wants of their customers. But the terms! In the six 
months the lamps will be lit 1,200 hours, and the cost for 
50 lamps will be £100. In Chesterfield the lamps were lit 
nearly 4,000 hours, and the cost for 200 lamps was £930. 
In other words, Brampton is paying at the rate of between 
£1,300 and £1,400 for what Chesterfield got for £930! 
It has been said that the tenders of the Electric Lighting 
Con®any were unsuccessful both at Newbold and Brampton, 
‘ mainly on account of the price.” This is totally incorrect. 

The tender at Newbold was exactly the same as that of 
the Gas Company, viz., £200 for 63 lamps for six months— 
the period asked for ; but the Gas Company offered to light 
an additional month for an extra £10. Probably the 
Electric Lighting Company would have done the same, but 
it does not appear that they were asked. With regard to 
Brampton the error is still more flagrant, for there the 
Electric Lighting Company agreed to light the 50 lamps 
all night for six months for £100, the sum that is being 
paid to the Gas Company for lighting them up to midnight ! 
Our friend Mr. C. E. Jones has placed on record his opinion 
that a gas-lamp is as good as a policeman ; consequently at 
Brampton there will be just 50 “ policemen ” deficient after 
twelve o’clock, which is generally understood to be the time 
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when “the enterprising burglar” does his “ burgling ! ” 
Why did he not persuade the Local Board to have the 
lamps lit the whole night ? But in that case how would the 
cost have compared with that of the eiectric light ? 


Tue Exectric Licgut on Sarps.—The Admiralty have 
decided to light the troop ship Himalaya throughout with 
the electric light. The lamps to be used are the Swan 
incandescent. ‘The dynamo machines are of the Siemens 
type, driven by the Brotherhood engines. 


— 


Evectric LIGHTING.—A special meeting of the Dundas 
Gas Commissioners was held last week for the purpose of con- 
sidering the advisability of applying for a Provisional Order 
to supply electric light to the town. A report by the gas 
manager on the subject was read. It stated that the works 
necessary for supplying the electric light to the town would 
consist of two centres of supply—one at the gas works and 
one in Ward Road. The size of the engines required would, 
of course, depend upon the demand for the light. A very 
convenient form, the dynamo machine, might be had, which 
would supply 40 arc lights, and to drive this machine would 
need an engine of from 40 to 50 horse-power nominal. 
This, to begin with, would be sufficiently extensive. He 
considered that a fair maximum price would be 1s. per 
hour for the arc light, and 4d. per hour for the incandescent 
lights. For the safety of consumers and the public, he 
recommended that all wires in the principal streets should 
be laid underground and encased in tubes. The commis- 
sioners, after full consideration of the matter, unanimously 
resolved to apply to the Board of Trade for a Provisional 
Order to supply electric light to the town. 


A LOCAL contemporary says :—“ It seems that there is an 
immediate prospect of the manufacture of electric lighting 
apparatus taking practical shape in Glasgow. The great 
drawback to its general use hitherto has been the expense of 
the necessary appliances and the motive-power, but if 
electric generators, motors, and lamps can be manufactured 
as cheaply and expeditiously as the Universal Electric Com- 
pany undertake to do, there can be little doubt that for 
public works and street lighting at least, the electric light 
will become pretty general.” 


Tue Hamilton Town Council, at a special meeting on 
Thursday week, adopted the recommendation of their com- 
mittee, “ That application be made by the burgh for a 
Provisional Order as being the best ‘policy in the present 
circumstances.” 


Tue Glasgow Corporation have decided to apply for 
powers to supply electric light for public and private purposes 
within their burgh. 


Tue Dundee Advertiser, of Saturday last, says :—“Favour- 
able opinions were expressed by the large number of visitors 
to the exhibition regarding the purity and coolness of the 
air in the galleries. The preservation of the purity of the 
colours. of the pictures, as well as the purity of the air, is 
also a noticeable improvement due to the electric light, and 
was specially observed in deliciously warm colouring in the 
fine work by Phil. Morris, A.R.A., ‘The Gipsy,’ recently 
presented to the town by Mr. Orchar.” 

In the “Third Notice” of the works exhibited, the 
reviewer in the same paper, says :—“ Those stolid conserva- 
tives, who feel it to be their chief end and mission to oppose 
everything which savours of innovation, have been loud in 
their prophecies of the failure of electric illumination. 
Especially was their contempt vented upon the deluded 
enthusiasts who dreamed of utilising the new light in picture 
galleries ; and it was confidently asserted that the perfect 
colour transformations which the light from common gas 
caused would be greatly multiplied with the increased 
brillianey of the electric light. But one evening visit to the 
Exhibition in the Albert Institute will be sufficient to dispel 
this illusion. It will be found that the delicate greens and 
blues, whose so altered appearances under gas-light horrified 
the very artists themselves, retain their pristine effect under 
the mildly diffused electric light ; it adds to their intensity, 
without depreciating their value. Especially is this notice- 
able in the Second, Third, and Fourth Galleries, where the 
ordinary daylight is so defective that many of the pictures 


can only be properly seen by the aid of this artificial illumi. 
nation. These are points which artists will most readily 
appreciate, while the ordinary visitor will not be ungrateful 
when he finds that he can have better light than gas can 
afford, without losing the oxygen which nature intended for 
him, and which the gas consumes to his discomfort.” 


Ar the meeting of the Glasgow Corporation, on Monda 
last, the clerk read a letter from the Brush Electric Light 
and Power Company of Scotland, offering to place a number 
of their arc lamps in any thoroughfare the Council may de- 
cide on, so as to show what their system is capable of doing, 
on being paid the cost of gas consumed in the locality in 
which they are installed. The letter was remitted to a 
committee for report. 


Tue Watching and Lighting Committee’s recommenda- 
tion that the application from the Universal Electric Com- 
pany, for permission to fix an electric arc lamp on the top of 
the clock, on the “ Shetter,” at Bridgeton Cross, the com- 


pany fitting up and lighting the same free of charge, was 
agreed to. 


In the neighbourhood of the Thuringian town of Kosen 
there are some disused saltworks, with considerable water- 
power. The latter is now to be utilised for the electric 
lighting of the town, and Kosen will thus be the first German 
town to introduce the electric light for illuminating the 
whole town. 


Mr. Duncan and Mr. Harpy, both of Union Street, Aber- 
deen, have been trying the electric light for the illumination 
of their shops. ‘The experiments have been most satisfac- 
tory, and these gentlemen have determined to replace the 
gas by the electric light. 


THE following alterations have been made in the rules 
issued by the Board of Trade in August last :—Rule 5, the 
words “The lands which the applicants propose to take for 
the purposes of licence or order ”” have been omitted. Rule 
9, the wording of the first few lines of this rule has been 
altered to make the meaning more clear. 


THE City of London Commissioners of Sewers have de- 
cided to become the undertakers for the supply of electricity, 
and to apply to the Board of Trade for licence accordingly. 


_We understand that Mr. Conrad Cooke, whom we men- 
tioned last week in connection with the Sheffield electric 
lighting, now holds a similar position in regard to Reading. 


ELECTRIC Light COMPANIES.—Under this heading the 
Financier writes :—“It is a pity, in the interests of the 
shareholders and of the public generally, that the various 
electric light companies should apparently be drifting into 
litigation, as the effect can only be that their progress will 
be paralysed and the shareholders’ money wasted. Surely 
some arrangements could be come to for the good of all 
without so much rushing into print, and so much mutual 
defiance of presumed antagonists and infringers. The effect 
of the warfare is simply that the public are prevented from 
adopting as readily as they otherwise would do this really 
useful and beautiful light. That there is plenty of room for 


all is one of the most patent facts. Why then so much 
quarrelling ? ” 


ELECTRICAL Epucation.—We hear that the demand for 
tickets by students wishing to work in the electrical labora- 
tory, under Professor Ayrton, at the City and Guilds of 
London College, has now become so great that until the 
larger rooms at the new Finsbury College are ready, it has 
become a question whether any more tickets can he sold, 
since the 300 students now attending the electrical courses 
are even more than the present laboratories will accommo- 
date. It is gratifying to find that this opportunity, offered 
by our city companies to workmen to obtain sound, cheap, 
technical education, has been so largely taken advantage of. 
Men in the employ of every metropolitan electric lighting 
company may be found among the students at the Finsbury 
College, and in some cases the students come regularly a dis- 
tance of thirty miles, being employed during the day in the 
country. Some of the employers have shown the value they 
attach to their men being technically educated by paying 
themselves the college fees. 
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E.ectric TRICYCLES.—Last week the passers by were 
astonished at seeing a tricycle electrically lighted and elec- 
trically propelled going down Queen Victoria Street. The 
source of the electric current was a few Faure’s accumulators 
resting on the footboard, the electric lamps, of which there 
was one on each side of the tricycle, were incandescent lamps, 
giving each about four candles, and the electro-motor was one 
of those recently devised by Profs. Ayrton and Perry, and 
was fastened under the seat which was occupied by one of the 
inventors. One speciality of these motors is their compact- 
ness and the large amount of power they can furnish for 
their weight, the total weight of the quarter-horse-power- 
motors, with the Faure’s accumulators necessary to propel the 
tricycle with its rider at the ordinary speed, as well as to 
electrically light it, being only, we understand, about 14 cwt., 
or but little more than that of a second rider. 


THE “ B. T. K.” System or ELECTRIC Distripution.— 
We have been presented with a copy of the circular issued 
to the shareholders of the South Eastern and Provincial 
(Brush) Electric Light and Power Companies, Limited, and 
also a block plan and general description of the mode of 
the “B. T. K.” system of electric distribution invented 
and perfected by the electricians to these companies. It 
has not been patented, as they considered that the electric 
light in general should not be hampered by such means. 
Referring to the block plan, A shows the position of the 


automatic regulating apparatus so constructed as to keep 
the current of electricity constant whilst being used for 
charging the accumulators, which may be situated any 
distance from the dynamo up to 35 miles; and should the 
dynamo be used for running the lamps direct from the 
machine, this regulator keeps the electromotive force con- 
stant, thereby keeping all the lamps at the same brilliancy 
independently of the number of lamps burning. This 
apparatus enables engines to be utilised that could not be 
employed under any other system, as it counteracts the 
effects of variations in their speed. By a peculiar automatic 
apparatus situated at B, only the proper quantity of current 
is allowed to enter the accumulator to supply the amount 
used since the previous charge; this apparatus is also a 
meter for registering the quantity of current supplied. 

At c:is an automatic contrivance for keeping the electro- 
motive force constant whatever number of lamps may be 
turned on or off inside the dwelling-house in which the 
accumulator may be fixed. 

It will be noticed that the system is that of charging the 
accumulators i series, and it will be understood from 
the previous description that as any accumulator becomes 
charged the apparatus B cuts this accumulator out of the 
series until some of the current has been used, when it 
brings the accumulator into the circuit again. It will also 
be seen from the diagram that the lamps are worked direct 
from the accumulators in multiple arc, and the apparatus, ¢, 


keeps the electromotive force of current passing to the 
lamps constant, through proportioning the resistance of 
the external to that of the internal resistance of the accumu- 
lator. These are the principal points of the system, but it 
also comprises many other minor apparatus. 


INTERNATIONAL PROTECTION TO OCEAN CABLES.—* To 
the Editor of the Evening Post :—Sir,—I beg to enclose 
you an extract from the London 7'imes, published in the 
New York papers of this morning, suggesting that the 
United States Government must protect submarine cables 
by international treaties as follows :— 

“The Times this morning, in an editorial expressing satisfaction 
at the completion of telegraphic communication between the United 
States and South America, refers to the question of defending cables 
and says, ‘ the United States cannot too soon acknowledge the neces- 
sity for shielding submarine telegraph lines by international sanc- 
tions, and must find means for applying them.’ 

“ This is a question that has failed to secure any definite 
action on the part of foreign Governments up to this time. 

“T enclose herewith a recent correspondence with the 
Navy Department of the United States Government on this 
subject. Also the instructions of the Hon. Wm. H. Hunt, 
Secretary of the Navy, to Rear-Admiral George B. Balch, 
commanding United States naval force, Pacific Station, and 
a further correspondence between the Hon. Wm. Henry 
Trescott and his Excellency Senor Balmaceda, Minister of 
Foreign Affairs, Republic of Chili. You will observe that 
the spirit of this correspondence clearly indicates that sub- 
marine cables in the free seas, the property of American 
citizens, will receive the same protection as our national flag 
on the high seas. 

“ I will here add that the contracts between the various 
Governments, on whose shores the cables of this company 
are laid, secure to this company the international protection 
deemed so necessary by the London Tmes, and which up to 
the present time most other foreign cables have failed to 


secure. Respectfully, 
“JAMES A. SCRYMSER, 
President Central and South American 
“New York, Telegraph Company. 


“ October 11th, 1882.” 

[The correspondence referred to by Mr. Scrymser appears 
to sustain the view which he takes—viz., that our Govern- 
ment will protect the cable on the high seas adjacent to the 
South American coast against interference, and that the 
Government of Chili, now administering the affairs of Peru, 
will consent thereto.—Epb. Evening Post. ] 


WESTERN UNION TELEGRAPH COMPANY’S ELECTION.— 
At a meeting of the Western Union Telegraph Company, 
to-day, at which more than 650,000 shares were voted upon, 
the following Board of Directors was elected :—Norvin 
Green, Thomas T. Eckert, Edwin D. Morgan, John Van 
Horne, Augustus Schell, Harrison Durkee, Jay Gould, 
Russell Sage, Alonzo B. Cornell, Sidney Dillon, Cyrus W. 
Field, John Pender, M.P., Henry Weaver, Percy R. Pyne, 
Robert Lenox Kennedy, Hugh J. Jewett, J. Pierpont Mor- 
evan, Frederick L. Ames, Edwin D. Worcester, William D. 
Bishop, C. P. Huntington, George B. Roberts, Zalmon G. 
Simmons, Samuel Sloan, Erastus Wiman, Amasa Stone, 
George J. Gould, Chauncey M. Depew, James W. Clendenin, 
George T. Baker. 

The new directors will meet to-morrow and elect officers. 
The annual report was submitted, and shows that the capital 
stock of the company is 80,000,000 dols., of which 
20,172°50 dols. belongs to and is in the treasury of the com- 
pany. A small portion of the capital stock 1s still repre- 
sented by certificates of indebtedness in the hands of the 
Union Trust Company, in trust for the parties entitled 
thereto. The bonded debt at the close of the year was as 


follows :— 
Dollars. 
941,382-00 
3,920,000-00 
1,373,000-00 


Bonds due March 1, 1900—6 per cent. ... 
Bonds due March 1, 1900—7 per cent. ... 
Bonds due March 1, 1902—7 per cent. ... 


6,234,382°00 
Less balance of sinking funds appropriations 
not yet used for redemption of bonds, held 


by the Union Trust Company trustees 225,191°24 


Total ... 6,009,190°76 
Two thousand pounds in sterling bonds, due March Ist, 
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1900, were redeemed by the trustees of the sinking fund, 
July 1, 1881, showing a surplus of 127,258°76 dols. Profits 
increased it to 7,118,070 dols., from which there was applied 
for dividends, interest on bonds, and sinking fund appropri- 
ation, 5,265,662°73 dols., leaving a balance of 1,979,666°03 
dols. represented in surplus of net revenue over dividends, 
interest, and sinking fund appropriations. For new property 
there was appropriated during the first quarter of the year 
315,425°90 dols. Dating from January 1, 1882, the com- 
pany has entered into contracts with the Gold and Stock 

elegraph Company, and with the International Ocean 
Telegraph Company, to manage and operate the lines, 
property, and business of those companies for a term of 
ninety-nine years, guaranteeing to the stockholders quarterly 
dividends at the rate of six per cent. per annum, and being 
entitled to all revenues. 

The statistics show :—In 1882, 131,060 miles of poles, 
374,368 miles of wire, 12,068 offices, 38,842,247 messages 
sent, 17,114,165°92 dols. received, 9,996,095°92 dols. ex- 
pended, leaving profit of 7,118,070 dols.—New York Even- 
ing Post, 23rd October. 


CABLES REPAIRED.—The cable between Fao and Bushire 
is repaired. The cable between St. Lucia and Martinique 
is repaired, and telegraphic communication with all places in 
the West Indies established. 


A Bankrupt TELEGRAPH ENGINEER. — Alexander 
Maclean, telegraph engineer, was examined in bankruptcy 
on Monday, in Edinburgh Bankruptcy Court. The sederunt 
consisted of Mr. George Watson, C.A., trustee ; Mr. John 
Blair, W.S., agent in the sequestration and for the United 
Telephone Company, and Mr. Kelly, of Messrs. Boyd, 
M‘Donald, and Jamieson, W.S., for the bankrupt. Ex- 
amined by Mr. Watson, bankrupt stated that he commenced 
business about three years ago, after previous sequestration 
as an electrical engineer. He had no capital, and got 
assistance to the extent of about £150 from friends. He 
was never able to repay that sum. He attributed his non- 
success in business to having charged too low prices and to 
the disputes he got into with telephone patentees. He first 
found himself in difficulties when an action was raised 
against him by the United Telephone Company. If he had 
succeeded in the litigation, he had hopes that he would have 
retrieved himself. His liabilities, as appeared from his state 
of affairs, amounted to £1,725, and his assets, after deduct- 
ing preferable claims, to £18. He became acquainted with 
the firm of Messrs. Harrison, Cox-Walker and Co. about a 
year ago, and had had several transactions with them. In 
June last he went to London principally to see the Electrical 
Exhibition. At that time he was not being greatly pressed 
by his creditors. While in London he met Mr. Walker, 
and ordered 1,000 transmitters. His reason for ordering 
the transmitters was that the United Telephone Company 
were applying for a disclaimer, and he wished his order given 
before they got their patent again. The transmitters had 
never been delivered to him. After further examination, 
the statutory oath was administered. 


THE Srorms.—The Scotsman, commenting on the 
storm of Tuesday, says :— With the occurrence of the first 
severe storm of the season, the inevitable result has happened 
—the telegraphic system of England has been completely 
disorganised, leading to much inconvenience and loss in the 
transaction of business throughout the country. With each 
succeeding year such a breakdown under the existing 
circumstances is rendered more and more certain. The 
trunk aerial lines are so much overweighted that they are 
unable to withstand such a strain as that of yesterday, 
and they are wrecked in all directions. The inconvenience 
was, in the case of newspapers, greatly increased yesterday 
by the fact that Parliament had just re-opened, thus neces- 
sitating a greatly increased telegraphic service. Our special 
reports have had, in consequence, to be considerably 
curtailed. A remedy for these constantly recurring inter- 
ruptions of one of the chief services in the country is urgently 
called for. It has been provided in Germany, where a net- 
work of subterranean lines, placed beyond the reach of every 
storm, has been in successful operation for a considerable 
time ; and an even more perfect system is being introduced 


in France. Could not something in the same direction he 
done at home ?” 


ON THE GALVANIC CoNDUCTIVITY OF THE NON-METALLIC 
Bopies.—By M. Slouguinoff.—The feeble conductivity of 
the non-metals as compared with the metals seems to depend 
on a more complicated structure of the molecule. As the 
temperature rises the molecule grows more simple and the 
conductivity increases. Diamond is a non-conductor, be- 
cause, according to Mendelejeff, its molecule is more com- 
plicated than that of graphite and charcoal. The molecule 
of conductive red phosphorus is simpler than that of the 
non-conductive yellow variety, as is confirmed by certain 
chemical considerations. Certain non-metals conduct in 
the gaseous condition, which is to be explained in the same 
manner.— Wiedemann's Beiblitter. 


NEW COMPANY REGISTERED. 


FRENCH  ELECTRICAL POWER STORAGE Company 
(LIMITED).—Capital £1,075,000, divided into 75,000 
ordinary shares of £1 each and 100,000 preferred shares 
of £10 each. Objects: To acquire English or foreign 
inventions connected with electricity and electromotive force, 
or other similar agency. Signatories (with one share each) : 
—Simon Philippart, 446, Strand ; H. P. Girlain, 13, Percy 
Street, Bedford Square; W. Bradley, Surbiton; E. J. 
Dowlen, 107, Isledon Road, N.; A. Golden, 27, St. George’s 
Road, Regent’s Park; F. A. Pincoffs, 5, Warnford Court ; 
J. Barton, 25, Maddox Street, W. Directing qualification, 
shares to the nominal value of £500; remuneration, £3,000 
per annum. Registered 21st inst., by Campbell, Reeves, 
and Hooper, 17, Warwick Street, Regent Street. 


OFFICIAL RETURNS OF ELECTRIC COMPANIES. 
The following returns have been recently filed :— 
ANGLO-GENERAL ELECTRIC Light COMPANY (LIMITED). 

—At an extraordinary general meeting of the above com- 
pany, held on August 14th, it was resolved to transfer the 
goodwill, &c., to the Laing Electric Light and Power 
Company, in consideration of £75,000 in fully paid shares 
of that company. The last return of the Anglo-General 
was filed on March 28th. The nominal capital is £24,000, 
in £1 shares. 15,000 shares have been allotted, and six- 
pence per share paid up, the total calls paid amounting to 
£375. 

Buenos Ayres Evectric Licut Company (LIMITED).— 
The return of this company, made up to March 8th, was 
filed on May 6th. The nominal capital is £100,000, 
divided into 9,986 shares of £10 each, and 70 founders’ 
shares of £1 each, the latter shares being all at present 
issued. 


CONSOLIDATED TELEPHONE CONSTRUCTION AND MAIN- 
TENANCE Company {LIMITED).—T'he annual return of this 
company, made up to May 8th, was filed July 27th. The 
nominal capital is £300,000, in £1 shares. The number 
of shares allotted is 145,165 ordinary and 45,835 vendors’; 
upon the former £1 per share has been called, the latter 
being considered as fully paid. The calls paid amount to 
£154,165. 

Croypon Exnectric Company (Liwirep).—The 
return of this company, made up to August 24th, was filed 
on August 25th. The nominal capital is £5,000, in £1 
shares. 590 shares have been taken up, and 5s. per share 
called thereon. The calls paid amount to £95 and unpaid 
to £52 10s. 

NATIONAL TELEPHONE CoMPANy (LIMITED).—The second 
annual return of this company, made up to the Ist ult., 
was filed 9th ult. The nominal capital is £600,000, in 
15,000 preference shares of £10 each, and 90,000 ordinary 
shares of £5 each. The number of shares taken up is 
105,000. Upon the preference shares £6 has been called, 
and the full amount upon each ordinary share. The calls 
paid amount to £539,618 and unpaid to £11,502. 

SIEMENS BROTHERS AND Company (Limitep).—The 
return of this company, made up to May 15th, was filed on 
May 25th. The nominal capital 1s £400,000, in 4,000 shares 
of £100 each, the whole of which are allotted. A call of 
£75 has been made, the calls paid amounting to £300,000. 

Miptanp ELECTRIC LIGHT AND POWER COMPANY 
(Limrrep).—The return of this company, made up to April 
20th, 1882, was filed on May 11th. The nominal capital is 
£50,000, in £10 shares, but the only shares at present issued 
are those taken by the original subscribers. 
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NEW PATENTS—1882. 


4976. ‘* Improvements in ship’s binnacles and compasses, whereby 
the compass is made to indicate the ship’s course as corrected for lee- 
way.’ JR. E. Metsnermer. Dated October 19. 

4988. ‘‘ Construction of electric arc lamps.’’ A. SERRAILLIER. 
Dated October 19. 

4991. ‘*Improvements in secondary batteries, and in the manu- 
facture of the same.” J. E. Lrarper and T. Donyitnorne. Dated 
October 19. 

5001. ‘*Telephonic instruments.”’ 
October 20. 

5002. ‘* Fittings for incandescent electric lamps.’’ M. Evaxs. 
Dated October 20. 

5014. ‘‘Improved means of regulating electric currents, and 
electromotive force and apparatus therefor.’’ L. CamrBezz. Dated 
October 21. 

5015. ‘‘ Electro-magnetic and magneto-electric engines.”’ C. F. 
Varzey. Dated October 21. 

5016. ‘‘ Electro-magnetic and magneto-electric engines.’ C. F. 
Vartey. Dated October 21. 

5017. ‘* Electro-magnetic and magneto-electric engines.’’ C. F. 
Vartey. Dated October 21. 

5019. ‘Iron and steel tubular telegraph poles, and manufacture 
of certain kinds of iron and steel tubes for telegraph poles, and 
for other purposes.’””’ J. C. Jounson and KR. Marti. Dated 
October 21. 

5023. ‘*Carbons for incandescent electric lamps.”” M. DBaitey. 
Dated October 21. 

5035. ‘Lightning conductors.’””’ H. G. Happay. (Communicated 
by J. Kernaul.) Dated October 21. 

5050. ‘‘ Improvements in and relating to electric lighting ap- 
paratus, which improvements are partly applicable for other pur- 

oses.”” H. H. Lake. (Communicated by 8S. F. Van Choate.) 

ated October 23. 

5055. ‘ Generating and storing electricity and appliances con. 
nected therewith.’”” H. Vartey. Dated October 24. 

5059. ‘* Application of electricity to rotatory hair-brushes.’’ N. 
J. Hotrmes. Dated October 24. 

5060. ‘Machines and apparatus employed in the production, 
collection, and utilisation of electric or magnetic currents or forces .”? 
J.S. Farrrax. Dated October 24. 

5078. ‘*Improvements in secondary batteries, also applicable to 
ordinary galvanic batteries.”” A. F. Hizz. Dated October 24. 

5092. ‘* Electric generators.’’ E. Jones. Dated October 25. 


G. L. Awnpers. Dated 


ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


1882. 


1085.  ‘‘ Electro-magnets and armatures therefor.”” W. P. 
THompsox. (A communication from abroad by Gerritt Smith, of 
America.) Dated March 7. 8d. The object of this invention is to 
attain a greater degree of rapidity of vibration in the armatures of 
electro-magnets, such as are employed in telegraphic receiving 
instruments and other like mechanism, than has been possible with 
apparatus of this kind constructed in the usual manner. The inven- 
tion is principally useful in connection with telegraphic apparatus, 
particularly in cases where unusual rapidity of signalling is necessary, 
as in Wheatstone’s and other automatic systems. The invention 
consists in actuating the armature of the electro-magnet and its 
necessary mechanical attachments through the instrumentality of a 
constant mechanical power whose action is controlled by electro- 
magnetism, in lieu of causing the armature and its attachments to be 
actuated solely by the direct attractive force of the electro-magnet as 
heretofore. The inventor makes use of a cylinder or dise of magnetic 
metal, such as iron or steel, which is so mounted as to rotate upon an 
axis within a magnetising helix. An armature of iron or steel is 
maintained in permanent magnetic contact with the surface of said 
cylinder, and is so mounted as to be capable of receiving motion 
therefrom by friction. In some cases the inventor provides a spring 
or other retractor, which tends to exert a constant force upon said 
armature in a direction opposed to that which it derives from its 
frictional contact with the moving cylinder. Fixed stops, which are 
preferably made adjustable, are provided for the purpose of limiting 
the movement of the armature in each direction. The magnetising 
helix which surrounds the cylinder is included in an electric, or tele- 
graphic circuit, and a suitable key or transmitter may be placed at 
some point in said circuit, which acts to alternately increase and 
decrease the strength of current traversing said circuit. Fig. lis a 
plan view of an apparatus illustrating one method of carrying out the 
invention, in which a part of the apparatus is broken away to exhibit 
the internal construction; and fig. 2 is a transverse vertical section, 
taken in the plane of the dotted line, 2, 2, in fig. 1. Referring to 
figs. 1 and 2, À represents a suitable base upon which the various 
parts of the apparatus are mounted; 5 is a helix or coil of thin 
insulated wire, which is wound upon a hollow bobbin, 2, the lower 
flange of b! of which should be formed of ebonite or other insulat- 
ing material. c is a cylinder of soft iron, fitting closely within the 
central opening of the hollow bobbin, #, but capable of rotating 


freely upon its longitudinal axis. The cylinder, c, forms the mag- 
netic core of the helix, 8. It preferably has an enlargement, or 
flange, ¢ (fig. 2), formed upon its upper end. Upon the lower end of 
the cylinder, c, is fixed a small pulley, p, which revolves beneath the 
base, A. A belt or band, p', passes around the small pulley, p, 
and also around a larger pulley, E, which is also mounted in the same 
plane beneath the base, a, as shown in dotted lines in fig. 1. A 
crank, Fr, is affixed to that portion of the shaft, ¢, of the pulley, £, 
which projects above the base, a, by means of which crank it may be 
turned by the hand of the receiving operator in the direction indi- 
cated by the arrow. When the crank, F, is thus turned, the soft iron 
cylinder, c, constituting the core of the hollow helix, B, is caused to 
rotate rapidly in the direction indicated by the arrow in fig. 1. ‘The 
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upper surface of the soft iron cylinder, c, is polished, and is moreover 
carefully turned and fitted, so as to revolve as accurately as possible 
in a horizontal plane. 4 is an armature preferably formed of a thin 
flat dise of soft iron, a small portion of the periphery of which rests 
upon the upper surface of the cylinder, c, near the edge of the flange, 
as shown in figs. 1 and 2. The dise or armature, x, is capable of 
moving freely in a horizontal plane upon its vertical pivot or axis, 4, 
but the extent of this horizontal motion is limited by a rigid arm or 
lever, 1, affixed to the armature and moving with it, which plays 
between fixed stops, J and k. These stops may with advantage be 
rendered adjustable by mounting them upon screws, or other well- 
known equivalent devices, as shown in fig. 1. The stop, J, is 
mounted upon a standard, 1, upon the base, a, and the stop, K, is 
mounted upon a bracket, /, secured to but insulated from the standard, 
L. The retractor, M, consists of a spiral spring attached to the arma- 
ture, u, preferably at a point in its periphery diametrically opposite 
to the point of attachment of the arm, 1. The retractor is capable of 
adjustment by means of the milled-head and spindle, x!, or other 
suitable means, so as to exert a constant force of any required 
amount upon the armature, H. The helix, B, terminates in the pro 
jecting wires, w, w, which are electrically connected to the binding 
screws, W!, w’, and serve to form a connection with the main line. 
The apparatus thus constructed is placed at a receiving station in the 
circuit of a telegraph line, the connections being completed in the 
ordinary manner by means of a wire, w!, connecting the terminal 
post, w', with the earth at the receiving station, while the line wire, 
w*, coming from the transmitting station, is attached to the termi- 
nal post, w*. The key at the transmitting station may either be 
arranged to open and close the circuit of the main battery, T, as 
shown at q', or it may be inserted in the manner shown at Q’, so 
that when closed it will shunt a constant resistance, r, normally in- 
terposed in the line, and thus act simply to alternately increase and 
decrease the strength of current in the line, without interrupting the 
circuit. The operation of the apparatus is as follows:—When a 
telegraphic communication is to be received upon the instrument, the 
cylinder, c, which forms the core of the coil, B, is caused to rotate 
upon its axis in the direction indicated by the arrows, which may be 
effected by turning the crank, F, as hereinbefore explained. So long 
as no electric current traverses the coil, B, the friction between the 
cylinder, c, and the armature, H, which rests lightly upon it, will be 
so small that the cylinder will have but a slight tendency to drag the 
armature along with it, and this tendency will be overcome by the 
resistance of the spring, M, so that the armature will remain in its 
normal position (shown in fig. 1), the arm, 1, resting in contact with 
the rear stop, K. When, however, an electric current is transmitted 
through the line, as by the depression of the key, a!, the cylinder, c, 

instantly becomes magnetic by the inductive influence of the coil, B, 
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and attracts the armature, x, which rests upon its periphery. The 
pressure produced by this magnetic attraction increases the friction 
between the two surfaces to such an extent, that the antagonistic 
force of the retracting spring, M, is overcome, and the armature, H, 
is caused to turn upon its axis by the force imparted thereto by the 
friction of the rotating cylinder, c. Hence the arm, 1, is brought 
into contact with the stop, J, in which position it remains so long as 
the electric current from the transmitting station continues to traverse 
the coil, 8 When the current is interrupted by the raising of the 
key, a!, the attraction between the cylinder, c, and the armature, x, 
ceases, whereupon the recoil of the spring, M, instantly restores the 
armature, H, and its attached arm, 1, to their normal position. In 
case it is desired to operate the apparatus by an alternate increase or 
decrease in the strength of a constant current, as for example, by 
manipulating the key, @*, the tension of the retracting spring, M, is 
so adjusted that the friction due to the magnetism induced by the 
normal or minimum strength of current is not quite sufficient to over- 
come its tension, but any increase of friction beyond the normal 
amount will overcome the spring, and instantly communicate a 
lateral movement to the armature, x, in the manner hereinbefore 
explained. 

1142. ‘Regulating the generative capacity of dynamo or mag- 
neto-electric machines.” T.J.Hanprorp. (A communication from 
abroad by T. A. Edison, of America.) Dated March 9. 6d. The 
object of this invention is to provide simple and efficient means for 
regulating the generative capacity of dynamo or magneto-electric 
machines by acting upon the commutator brushes or springs to move 
them away from and towards the points of greatest difference in 
potential or most effective generation. This object is accomplished 
by a mechanism which is both actuated and controlled by the current 
generated. For this purpose is used a double or single motor, or 
motor-like mechanism, connected with the commutator brushes, so as 
to move them together in one or the other direction. The electric 
circuits to this mechanism supplied by the current generated are 
made and broken by an electro-magnet also energised by the current 
generated by the machine. In carrying out this invention, the arms 
carrying the commutator brushes are mounted on a yoke pivoted 
upon the journal box next to the commutator cylinder and around 
the armature shaft. The yoke also carries a worm wheel, with which 
engages a worm. Secured to this worm are two ratchet wheels with 
teeth raking in opposite directions. With these wheels engage two 
pawl bars carried by armature-levers. The lower ends of the arma- 
ture levers engage with circuit makers and breakers which are 
pivoted, Y-shaped pieces playing between contact screws and making 
their forward contacts when the armature-levers are retracted, and 
their back contacts when such levers are drawn forward by their 
electro-magnets. An electro-magnet (the controlling device) is 
placed in a multiple arc circuit from the main conductors of the 
machine. A resistance is also placed in the same circuit. An adjust- 
able shunt around more or less of this resistance, as desired, has one 
part connected with the Y-shaped circuit controllers and the other 
part with the armature-lever of this controlling magnet. The front 
and back contacts of this last armature-lever are connected with the 
coils of the two electro-magnets first mentioned, and from the other 
ends of these magnet coils connections are made with the front con- 
tacts of the Y-shaped circuit controllers. A spring arm is employed 
to determine the central position of the armature-lever of the con- 
trolling magnet. When there is the desired degree of generation to 
supply the translating devices in circuit, the controlling armature- 
lever stands in a central position, leaving the circuits to both of the 
vibrating mechanisms open; but a decrease or increase beyond fixed 
limits, caused by a change in the number of translating devices, or 
by other reasons, produces a movement of the armature-lever of the 
controlling magnet and a closure of one or the other circuit to the 
vibrating mechanisms. The mechanism in circuit operates continu- 
ously until the brushes are adjusted to the desired fpoint, when its 
circuit is broken by the controlling magnet. 

1172. ‘‘Incandescence electric lamps, &c.’?’ J. 
Dated March 10. 6d. Relates to improvements in incandescence 
electric lamps, and has for its object first to obtain a greater body 
of light in a small compass by making the carbon filament of peculiar 
form, so as to get a greater length of filament than usual. The 
invention has for its object secondly to lessen the number of joints 
in the conducting wires and to more effectually protect the said 
wires, and to avoid twice sealing the exhaustion tube and more 


effectually protect the same and reduce the labour and cost of manu- 
facture. 


CITY NOTES, REPORTS, MEETINGS, &e. 


WEST COAST OF AMERICA TELEGRAPH 
COMPANY (LIMITED). 


Uxper the presidency of Robinson Kendal, Esq., chairman of the 
board, the fifth ordinary general meeting of the shareholders of this 
company was held at Cannon Street Hotel on Monday. 

The notice convening the meeting having been read by the secre- 
tary, Frederick L. Robinson, 

The Chairman said: In rising to move the adoption of the report 
and to say a few words in regard to it, I may in the first instance 
say why it is issued at so comparatively late a period. You all know 
that a state of war and a state of semi, if not of actual, censorship 
exists on the coast, and that it is impossible in the present dis- 
organised state of the postal and other arrangements of the country 
to count upon anything like regularity in the transmission of accounts 
and correspondence. As a matter of fact, it often happens that 
letters come to hand two or three mails behind time, other letters 
written weeks after arriving before them. This, I need not 


say, isa serious matter when some three months are taken to send 
out an inquiry and receive an answer by post; and hence it is that 
our accounts are issued so late inthe year. Next year we hope we 
shall not only have a better and more promising balance- 
sheet, but we hope to issue it at an earlier date. As 
regards the report itself I may say, although it is not so 
favourable as the board could wish, it is yet as satisfactory as under 
all known circumstances we could reasonably expect it to be. 
Whilst reducing our expenditure we have increased our income by 
the sum of £15,000 for the year, and we have to show a net profit of 
£1,308, a result, as the reportshows, which will probably be looked upon 
as satisfactory, regard being had to the continuance of this deplorable 
war, and considering that Lima, one of our terminal stations, was 
only open half the year; whilst Mollendo, another of the company’s 
stations, was blockaded by the Chilian fleet during the whole year, 
We have increased our staff upon the coast this month by two 
clerks, and we are sending out two more clerks in anticipation of 
increased traffic and work. Notwithstanding this increase of our 
expenditure, I have reason to think that our expenditure as a whole 
will be less than at present, for there are some items in our expendi- 
ture, to which I need not now call attention, which will be reduced, and 
others which will disappear altogether. As it is, and as the report 
shows, we have this year paid all the interest on our debentures, as well 
as an item of £8,299 15s. 8d. outstanding, due by the company, and we 
have now a respectable balance at the bank. As regards the future of 
the company, and not to indulge in predictions and expectations, I think 
that without counting upon the possibility of peace being restored, 
we shall have a sensible addition to our present income, and that from 
our own work, to say nothing of our connection with the new and exten- 
sive lines touching the Pacific over 3,000 miles until they reach Mexico 
and the United States. We shall be able to show in our next report 
what the present report foreshadows, a considerable improvement in the 
position and prospects of the company. The guano contract was set 
for 1,000,000 tons during the past week, and the shipment must bring 
necessarily increased business to the coast; but as a matter of fact, 
and speaking broadly, it is not a guano contract that is wanted on the 
coast, but peace—peace between Chili, Peru, and Bolivia. At Taltal 
there was opened, recently, another of those small lines of railway, 
running inland from the coast; and from this, under anything 
like a settled state of things, something in the way of increased 
trade and commerce may be expected. But it is not to systems 
of steam locomotion or steam navigation we must look, but 
to the restoration of peace and the general re-establishment 
of something like credit, commerce, and industry. As a 
trading company—for we are neither more nor less—it is not 
our province to interfere with political questions ; it is our business 
to be the friends of all, and offensive to none. Still it cannot 
be out of place to think it possible to bring the war to a happy 
issue. We all know the trading condition of Lima; it is summed up 
in this, the rate of exchange is 23d. per dollar. What the rate of 
exchange is the state of trade is, and what the state of trade is we 
all know. We can, however, only hope for better days, and nothing 
would give me greater pleasure than to be able to announce to-day 
that peace had been concluded between Chili, Peru, and Bolivia. As 
regards the company’s claim, I must ask you to leave that in the 
hands of the board. It involves questions of municipal and inter- 
national law, as well as questions of right and justice; and this is 
not the place to discuss these. Of this you may rest assured, that 
the board will not cease to press their claim, which they believe to be 
fair and just, and unless the Chilian Government is to belie its high 
reputation for honesty and honour, it will not be pressed in vain. 
With these remarks, 1 beg to move the adoption of the report. 

Mr. T. F. Campbell seconded the motion, which, on being put to 
the meeting, was carried unanimously. 

Mr. T. F Campbell then proposed the re-election of the retiring 
directors, Mr. R. Kendal (the Chairman) and Mr. Matthew Gray. 

Mr. Scott seconded, and this proposition was also carried. | 

The Chairman briefly returned thanks, remarking that the share- 
holders worked very hard in the interests of the company. Nothing 
could be done which had not been done for the interests of the com- 
pany in the circumstances in which the board had been placed. 

Mr. Mason next proposed the re-election of the retiring auditor, 
Mr. J. Weise, of Turquand, Youngs and Co. 

This was seconded by Captain Marshall, and Mr. Weise was 
re-elected. 

Mr. Mason, in proposing a vote of thanks to the Board, 
remarked that he considered the accounts satisfactory, and he 
thought the company about the most carefully managed one of 
its kind. He hoped Mr. Kendal’s anticipations might be realised. 

In reply the Chairman said on the last occasion of their meeting 
there they had amongst them their old friend, Colonel Tilney, who 
has since died. He left a testamentary document that his shares in 
this company were not to be sold but to be kept for his family, 
a great proof of confidence in the company. He hoped the board 
would always have regard to the fact that they were trustces, 
and will endeavour to do the best for the shareholders. 

The proceedings then terminated. 


ELECTRIC SUN LAMP COMPANY. 


Tue first statutory meeting of the above company was held in Cannon 
Street Hotel on Tuesday last, Sir James Carmichael presiding. The 
secretary, Mr Pennell, having read the notice convening the meet- 
ing, Sir James said: Gentlemen, my first duty is to apologise on 
behalf of our chairman for his unavoidable absence. You are all 
aware that this meeting is a formal meeting, what is called a 
statutory meeting convened under the act, and at such meeting no 
report or accounts are submitted to the shareholders. At the same 
time I think it would be satisfactory to you for me to state very 
briefly the present position of the company, and what it has been doing, 
and if any gentlemen present desires to ask me any questions, I shall be 
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happy to afford any further information in my power. You are aware 
that we have modified an agreement made with the inventors and 
patentees of the Sun lamp, the whole of our capital has not been sub- 
scribed, only to the extent of 7,663 shares, making in round numbers 
about £40,000. Under our original contract with the patentees and in- 
ventors we arranged to give them £50,000 in cash and £50,000in shares. 
Of course on our only receiving the amount I have stated, that became 
impossible, and we immediately before allotting or taking any steps 
met the inventors to know what modified terms they would agree to. 
I am bound to say that they met us in a very liberal spirit, and agreed 
instead of a payment of £50,000 to take £40,000, and they went 
further, and said that out of the £40,000 they would be content to 
receive at the present moment £7,500 in cash for their patent rights, 
leaving the balance to be paid after we had issued further capital. 
The old agreement only remains in force till December next year, 
1883, and if in that time the balance is not paid they are bound to 
take the whole balance in shares. That shows that the inventors 
have very great confidence in their invention, because beyond 
the £7,500 in cash the rest is liable to be paid entirely in shares. 
I may remark that the £7,500 they received included all the 
expenses of transferring the right to this company and all the 
expenses connected with the formation of the company. That 
showed the liberal spirit of the inventors, and I am bound to say that 
I do not think any company of the same nature as our own was ever 
started with a more liberal and fair arrangement with regard to the 
purchase of the patent rights. We have since then been doing our 
best to put things into shape and go to work, and I need not tell you 
that a new thing like this moves rather more slowly than we could 
wish. The first thing was to organise a staff, which I am happy to 
tell you has been done. Then we had to look about for suitable 
premises in London for workshops, &c., where we could set up our 
light and call the attention of customers to its great merits. We 
have succeeded in obtaining very eligible premises in a very suitable 
part in the west of London—Ridinghouse Street, just behind 
Langham Church, where we hope by the middle of next month 
to be able to ask you to come and see the light in full 
operation. So far, of course, we have not been in a position 
to take any large orders, because we, like everybody else in our posi- 
tion, have had to wait for the dynamo machines and all the necessary 
apparatus connected with electric lighting for which the demand has 
been so great. I may also mention, as another rather important 
reason against entering at once into contracts, that our engineer and 
inventor has been making improvements of a very satisfactory 
character, and pending the completion of these we do not like to put 
up lamps just to take down again. I think that we have now got a 
lamp very much better in various respects than the one which we 
originally had. As you are aware, we are entitled to every improve- 
ment made and invention connected with the lamp that the inventor 
may yet bring out. We have applied to two vestries for permission to 
lay down wires and to light the district round our own central premises. 
If we get the licence from the vestry we can light Regent Street from 
our central office, and we hope before long to be able to doso. Ishall 
be happy to answer any questions which any gentleman may wish to 
ask. Wenowknow our business is properly organised, and we hope 
before our next meeting to have contracts which we are not at present 
able to take. 

A shareholder asked whether they could compete with the lights 
7 we to the public by other companies, both for interior and street 

ighting. 

The lité said that their speciality lay in house lighting. He 
thought their lamp was more suited for lighting buildings, work- 
shops, and shops of every description. Yet at the same time he had 
no reason to think that it could not be used for public lighting. It 
had never yet been tried as a street light. When he spoke of lighting 
Regent Street, he meant lighting up its shops. 

In answer to another shareholder, the chairman said that they had 
now two lamps burning in the Times office. 

The proceedings then terminated. 


WEST INDIA AND PANAMA TELEGRAPH 
COMPANY (LIMITED). 


Tue eleventh ordinary general meeting of the shareholders of the 
above company was held on Wednesday at the City Terminus Hotel, 
Cannon Street, C. W. Earle, Esq., chairman of the company, pre- 
siding. The Secretary having read the notice convening the meeting, 
the minutes of the previous meeting were read and approved. The 
Chairman said: Gentlemen, we have not to submit to you anything 
which is worthy of any very special remark at this meeting, and I 
shall, therefore, not take up your time with referring to them with 
any detail. I may, however, mention that so far as the current 
expenses are concerned these are decidedly less than at the corre- 
sponding half year. On the other hand, the traffic receipts are the 
best we have ever had. They are very poor when compared with 
other companies of like magnitude, miserably poor, yet it is satis- 
factory to find a little increase on the half year. Turning from the 
ordinary expenses of administration to the repairing expenses, we 
come upon a very disagreeable item indeed. The ordinary repairs I 
may say amount to much the same as we have been having of late 
years, but there is a very heavy expenditure upon the St. Thomas and 
St. Kitts’ cable which has taken away your dividend, and is a very 
serious item in the year’s expenditure. As to that cable, you may 
recollect that a year ago we laid in some 65 knots of new cable for 
use at the east end towards St. Kitts. At that part of the cable we had 
experience of frequent breaks, we had the idea the ground was very 
rocky, very bad, and unsuited to a cable. We therefore examined and 
sounded the bottom and founda better line a little to the north, and hav- 
ing done that and laid in, as I have told you, 65 knots of new cable we 
thought that as the westend had nevertroubled us much weshould have 
a pretty secure communication. However in the beginning of this year 
a fault occurred at the west end. The ship went and grappled, and 


found the water excessively deep, the bottom he ! rocky, and with 
a very uneven surface, falling many hundred fathoms in a very 
short space—there being, in a mile, a difference of from five to 
600 fathoms of water. That is, of course, very inimical to the life 
and durability of a cable. When the ship came to grapple for the 
cable, she found that it was so embedded in the 10 years that 
it had lain there that it was impossible to lift it, especially at the 
great depth at which the ship was working—1,700 fathoms. She 
grappled along the line for a considerable distance, being very 
much interrupted by bad weather, and having constantly to run 
to the Thames for shelter and for coals. Her operations 
were, therefore, much delayed in consequence; altogether she was 
seven months at the work, but at last we thought it best not to waste 
any more time on that section of the cable, although we were 
naturally anxious to save as much of it as we could, and therefore d.d 
not like to abandon the hope of recovering prematurely. However, 
at last, we saw that there was nothing for it but to lay a new section, 
and so eventually we joined the cable at the expense of 106 knots, and 
a great expenditure in coals and other essentials. This item of repair, 
which I suppose will cost about £15,000, is a very heavy one to us, be- 
cause our revenue is sopoor. Othercompanies, of course, have had much 
larger expenditures upon repairs. Sir James Anderson and Mr. Weaver 
could tell you of an instance in which £90,000 has been expended 
(in another company) in repairing one single cable. Although 
the sum I have mentioned would be light to a prosperous company 
with a good revenue, it happens to be a very crushing blow to bear 
such expenses as these to us. The great point of interest in the 
report is the result of our mission to the West Indies, and the con- 
ference held at the Barbadoes. Before going into that, I must ask 
you to allow me to go back a little in our history. Soon after the 
present board was elected, in 1874, and we had got our system in 
thorough operation, we found out from two years of almost uninter- 
rupted work at every station, that the traffic was very poor. Instead of 
£156,000, which was mentioned in the prospectus as being the probable 
traffic of this region, we really found that it was nearer the £56,000 
than the £156,000. Having made this disagreeable discovery, it 
became our duty to consider what was best to be done. I remember 
being somewhat taken to task at a meeting here—I think by my 
friend Mr. Clifford for saying that the policy of the company was a 
policy of importunity. I think the experience of the company during 
the last six or seven years has shown us that no development is pos- 
sible in the West Indies. The traffic is so very small; the colonies 
and communities there are small, and there is not traffic enough 
to support a system like this. Hence we have tried from time 
to time to obtain a revision of the contracts under which our 
company was formed. Our first effort was the despatch of Mr. 
Kingsford to obtain from the colonies permission to increase the rates ; 
for 1 must tell you the rates were stipulated—made a condition in 
the Acts under which the company was constituted and the cables 
laid. We therefore sent to the colonies, and we succeeded in getting 
a revision of the tariff in our favour. This revision has produced a 
certain good effect ; our traffic has been better than before, although 
the introduction at the same time—for we were obliged to concede 
something when we asked so much—of the word-rate, especially when 
eventually the codes of the merchants became more perfect, has very 
much diminished what otherwise would have been the increase of our 
revenue by our increased rates. After thatincrease of rates was 
granted and established we still found the revenue most unsatis- 
factory, and therefore we, two years ago, decided upon again appeal- 
ing to the colonies for some further concessions and revision of the 
very onerous conditions under which we were established, and 
with which, I may tell you, the present board had nothing 
whatever to do. We obtained the services of Mr. Grosvenor, 

who went out for some five or six months to the West Indies and who 
visited all the colonies. He obtained no tangible result in accession 
of revenue, but from that visit he did obtain this: that a conference 
on the subject of telegraphic communications was consented to, and 
after having received the approval of the Secretary of State for the 
Colonies, a conference was appointed to be held at Barbadoes in the 
month of May of the present year. Mr. Grosvenor could not return, 
so we requested Mr. Kingsford, who had already visited the West 
Indies, to proceed, accompanied by the secretary, to be present at 
the meetings of this conference. The conference assembled; Mr. 
Kingsford made a very able speech, and they proceeded to business. 
But very soon it was apparent that it was not to inquire into our 
position or what we were able to do, or what we ought to do, or to 
consider the question of fair and liberal treatment towards us that the 
delegates had arrived there, but really to propound a scheme of their 
own, of which mention is made in this report. Itis quite true that some 
of the smaller colonies were in favour—and one of the larger ones—of 
giving us what we asked, but two of the principal colonies were 
opposed to us; and it was so apparent that the minds of their repre- 
sentatives were so made up that they did not care for the feelings of 
the smaller colonies, and the result was the proposal and adoption of 

thisscheme. The first resolution that introducing this scheme is to the 
effect as the justification of it that the West Indian Telegraph Company 
has failed to satisfy the requirements of the West Indian colonies. 

Before we attach very much value to that statement, I think it is only 

fair to ask whether the requirements were reasonable, and whether 

the company was put by its revenues in a position to satisfy those 

requirements. There are two requirements which it appears to me the 

West Indies insist upon ; one is cheap rates. Well, the rates had been 

fixed by the colonies themselves (hear, hear). They certainly were 
high rates, but of course in a poor region like that, where the tele- 

graph is very little used, you must have high rates. It is a rule that 
holds in every part of the world, where you get out of the beaten 
track of a large traffic—and it does not matter whether it is Hansom 

cabs or omnibuses—you must have high rates if you ply in a country 

where there is not much custom. The other requirement was a very 

extensive daily bulletin, which we were obliged to publish under our 
concessions, and that is a matter which has always given us very 
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great trouble and annoyance. We are pledged, as has often been said Tue Eastern EXTENSION TELEGRAPH Company 
before, to ee a great quantity of the market prices of the materials (Limrren) notifies that the coupon due November Ist on their Five 
in which the West Indian colonies deal, and we are pledged to publish per Cent. Debentures will be paid at the Consolidated Bank, 52, 


the movements of the mail steamers, lists of passengers, and the gene- Threadneedle Street. Coupons to be left three clear days for exami- 
ral news of the world. Of course this is not only a very onerous and 


pp 


difficult duty for the telegraph company, whichisnotanewsagency, but — 

it eats into the legitimate sources of the revenue. It is very much the “Brusu” EcLecrric Licut AND Power Company 

gr board of this company on account of his approaching visit to New 

nothing the material upon which we ought to live, and it is not only 


disadvantageous to us re 27 but it «p causes great discon- Zealand. 

i tter that t li ith 
jor that in an outl gent of the SUBMARINE TELEGRAPH Company.—Owing to the cables 
country where you get up in the morning and call for a newspaper of this company being interru ted by the storm of Tuesday last, the 
in which these balletins ore contained, that you might be inclined to  reccipt of telegrams from the Continent has been greatly interrupted. 
grumble. Even in the Times here you often hear it said, ‘‘ There is ; F : 
no news in the paper.’ The English colonists complained that we AUTOMATIC TELEGRAPH.—Creditors must send in their 
gave nothing but French news, and the French colonists complained claims on or before the 21st November to Mr. S. M. Richards, of 141, 
that we gave nothing but English news, and so between the two Fenchurch Street, E.C., the liquidator. 
we were in bad odour all round, where it was not our fault. These 


requirements are difficult to meet, and it does not seem to me that the APPLICATIONS have been made to the Committee of the 
conference took much trouble to inquire whether they were reason- Stock Exchange for a special settling day in the shares of Edison’s 
able requirements or whether we could fulfil them. However, the Indian and Colonial Electric Company (Limited), and for a quotation 


scheme, as proposed, was carried unanimously by the delegates. in the shares of the Giilcher Electric Light and Power Company 
I do not myself believe very much that this scheme will come to any- (Limited). 


thing. I do not think ag our Government is inclined to put down 
£350,000 in cables for the colonies; they have never done so yet, and A SPECIAL settling day has been granted the Anglo- 
I don’t expect they will. I very much doubt that the smaller colonies, Austrian Brush Electrical Company (Limited) shares, namely, 
when they come to understand what is meant by this measure, will join Tuesday, 24th October, 1882 

in it. That those colonies, with a revenue of £30,000 a year, should sand lu i Es 

have to stand the work of heavy repairs in the Atlantic I think will 
frighten them out it. When you think that some of the cable 
repairs cost as much as £90,000 in one repair, I think probably ; 
that will rather make the colonies cool a little before going into QUOTATIONS. ; 
such a business. As the matter stands now, Mr. Kingsford, 

our representative, has visited the different colonies, and so 


Closing 
. . . Autho- . ti ad 
I am not without hopes that some good will come from his repre- rived Share. Name. | Paid. — Business 
sentations and interviews. I may tell you that I have seen this ht | Oct, 2: 


morning the Receiver-General of Trinidad, and he authorises me to 
say that the subsidy of that colony has been increased, and is in 

the estimates ong vr current year from £2,500 to £6,000, which ELECTRIC LIGHT. | us 
will be regularly paid, unless this scheme should come to anything | | | 103- 8.4 mn. 
on the line from Bermudes to Nova Scotia, which I don’t believe. 40,000 | |Anglo-American Brush Co. 4 1043-11 11.12.1144. 


À OF ac. 
I think that is perhaps a sign of rather more liberal and just | |, Do. Do. 10 | 21 - 25 224 41 m. 
feeling towards us, and am not without hope that perhaps with some 10 Insulite Co. Linited, Shares. | 
concessions on our part we may be able to get the colonies with 30,000 3 Brush Electric Light & Power Co. (Scotland) LR i 
us. I think nobody is likely to take our place in a losing concern 7000 5 Great Western Electric Light & Power Go. ......, 2 as § | 63m. 68.324 
like this. The Americans have laid a cable down on the West 24989 5 | Hammond Electric Light & Power Supply Co. ....' 2: 6 6: À. § ac. 
cable lines at Lima. I think that is all I have to tell you. We feel 40000 5 |Pilsen-Joel & General Electric BRED, sic 2 1i- 2 | Lp} ae 
very results of but we are .. | + South African Brush Electric Light & Power Co... 2) 1 
convinced that it is entirely owing to the ground upon which we | gg fl gatetis Mm 
: i ic Li Y imited ....... 2, 142 
have to work, and that nothing further can be done except by altera- | Ey ac, 
tion of the terms which were originally entered upon. I now beg | | 
to move that the directors’ report and accounts to June 36th, 1882, | | 
submitted to this meeting, be and the same hereby are, received and | TELEGRAPHS. | | 
adopted. | | | | 
Mr. Ford seconded the motion. sn. Stk. |Anglo-American, Limited ........................ | 109  495- 50} 
Mr. Abbott said that doubtless the meeting Was surprised at the | 19 - 20 
extraordinary announcement which had been confirmed in the report. 2 10 12 -124 ! 
Instead of the West Indian colonies rendering the company any 130,000 10 Sabmarine, 12} m. 
assistance, they had in contemplation a magnificent scheme to assist 1800 | 10 | 16-17 
the colonists. If their plea was poverty, how was it that they could 13,000 | 10 ‘Direct Spanish, Limited ...... .......2.+-..s. 00. x io 
find £650.000 contingent o h incli 6,000 | 10. Do. per cent. Preference............ 0 | 208 
oat} pe p y lying (hear, er 100 | Do. 6 per cent. Debenture, repayable 1834| 100 100 -103 1042.6. 7.4m 
; 104-102 4 | 
Mr. Bears thought they would have listened to Mr. Abbott’s | | ac. 
i ‘ i i ,090 | | Do. er cent. Preference ...... 
remarks with more attention if he had prefaced them by saying that 2320001. 100 | Do. 6. do. Debentures, repayable Oct. 1883! 100 100 -103 
> gone to America in the interests of the sharcholders of the 200.0001. 100 | Do. 5 do. do. Aug. 1887 ye = = 
e i anam: 200,0)0!.! 100 | Do. 5 do. do. Aug. 1899 101 -104 | 5. 
st Indian and Panama Company (laughter) 199,750 | 19 |Eastern Extension, Australasia & China, Limited | 10 | 118- 113) 11,,m.11gac 
Mr. Abbott, in moving a vote of thanks to the chairman, hoped that 320,000 | 100! Do. 6p.c. Debentures, repayable Feb. 1891....| 10) 107 -110 
some arrangement might be come to whereby all their money would 500,0 100 | Do. 5p. c. (Australian Gov. Subsidy) Deb. 1900 100 se = 
not be up in repairs. It was time some such plan was | 5 per 100 103 -106 
matured. Eastern and South African ‘Limited 5 per cent. d 
254,3001.| 100 100 102 -105 
Mr. Robinson Kendall seconded the motion, which was carried by 345,700. Anton Det, — ae To Eee | 100 102 -105 
The briefly expressed his thanks, and the proceedings 163,209 10 10 | 12 123.4 m. 
100,0001.| 100 | Do. 5 per cent. Debentures ............ 100 100 -103 
31,200 10 India-Rubber, Gutta-Percha and Telegraph Works} 10 | 27 - 28 
à l : 100,000 | 10) Do. 6 per cent. Debentures, 1886! 100 100 -103 
THE INDO-EUROPEAN TELEGRAPH COMPANY (LIMITED) 17,000 | 25 |{ndo-European, Limited... 25 | 31 - 32, 
has given notice that an interim dividend for the half-year ending 32060 | 10 [Mediterranean Extension, Limited .............. 10, li 2 
30th June last at the rate of 5 per cent. per annum, free of income- 8,200 | 10 v. 8 per cent. Preference............+. 10 | 8 A. 
tax, will be payable on and after the Ist November next, on all shares our | 100 
standing registered in the company’s books on the 23rd day of October, 58.225 100 108 102 
2. i is ért. Submarine Cables Trust .......... 2- 
188 ’ oupons held in this country must be dep osited at the com 37350 | 12 ‘Telegraph Construction and Maintenance ........ 12 32-33 | 324m. 32}ac. 
pany’s London bankers, Messrs. Barclay, Bevan, Tritton, Twells, 150000 | 100 | Do. 6 per cent, Bonds, 1884 ..| 100 101 -104 | 
and Co., No. 54, Lombard Street, E.C., three clear days before pay- 186.750 5 | Do. 2nd Bonus Trust Cert. .. ri 1 
ment, for the purpose of verificati 30,000 10 West Coast of America, Limited ............ ciate 10, 4$- 5 
purp cation. 150,000 | 100 8 per cent, Debentures| .. | _ 
Western and Brazilian. Limited x Tim. 7.5 ac. 
lue Direct UNITED STATES CABLE COMPANY (LIMITED). ‘2500 | 100 Do. 6 pre Mort. Deb. series B of 80.red, Feb. 1910. 100 97 -100 
—We are informed that the board has resolved upon the payment 1,500 $1,000 Western Union of U. S.7 p.c.1 Mort.(Building)Bds. $1,000 123 | 
f interim dividend of fi hilli ie 4 1,030,0007. 100 0. 6 per cent. Sterling Bonds ....| 100 100 -105 ; 
of an interim dividend of five shillings per share, being at the rate of 88321 | 10 West India and Panama, Limited ................ 10  1ÿ- 15 lim. 
five per cent. per annum for the quarter ended 30th September, 1882, 34563 10 Do. 6 per cent. Ist Preference ...... et ee 8 
such dividend to be payable on and after the 16th November next. |, » Do. 6 do. nd do. ..……… | 10, 58 


| 
THE TELEGRAPH CONSTRUCTION AND MAINTENANCE eee TELEPHONES | 
Company (LIMITED) announces a distribution at the rate of 1s. 2d. | ; 


| 

per £5 Second Bonus Trust Certificate on November 1st, and payable | à Gen. 20s. 
two clear days after presentation of coupon No. 15 at Messrs. Barclay, 100,000 | 5 United Telephone Co. ss... .s++.s000000000 vesecce, 8 | 104- 114 
Bevan, and Co.’s Bank, 54, Lombard Street. | | | 
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EDISON ELECTRIC LIGHT COMPANY 
(LIMITED), 
ARE PREPARED TO LIGHT 
TOWNS, | FACTORIES, 
STREETS, | SHOPS, 
PUBLIC BUILDINGS, | OR 
THEATRES, | PRIVATE HOUSES, 


BY MEANS OF THE 


Edison System of Incandescent Electric Light. 


SPECIAL ATTENTION H HAS BEEN N GIVEN TO THE LIGHTING OF OCEAN. GOING STEAMERS 


_-— -- 


The Company are now pe" under the Act of Parliament to establish Central 
Stations for the Supply of Electric Light and Power to consumers on their own premises 
Municipal and Local Government bodies treated with on special terms. 


LAMPS, 4s. 6d. EACH. 


IN QUANTITIES OF 100 AND UPWARDS, 4s. 


For Descriptive Pamphlet and information apply to 
74, COLEMAN SIREERTI, LONDON, E.C. 


CALLENDER’S 
BITUMEN, TELEGRAPH AND WATERPROOF CO, 


LIMITED. 
101, LEADENHALL STREET, LONDON. Works—ERITH, KENT. 


Manufacturers of Insulated Wire for the Transmission of Electricity 
for all purposes, 


TELEGRAPH, TELEPHONES, ELECTRIC LIGHTING, TRANSMISSION OF POWER, &c. 


ee... a price greatly below that of Gutta-percha or India-rubber. 


MANUFACTURERS 
OF 


PATENT TELEGRAPH | 
WIRE 
T0 COVERNMENT 


SPECIFICATIONS. 
Best ReFineb 
TELEPHONEWIRE, || wa 
| ‘ | = + = 1: 5 | | = 
! | = = 4 / | 47 
= 


SUBMARINE = =—S 
CABLE WIRE. ap 
STRAND & Stay WIRE 
BINDING WIRE a /ro H. M Post) 
London Offices—72, KING WILLIAM STREET. Agents, G. W. SHARE & Co. 


AND 


SQ GALVANIZERS : 
AG | À Il «7 | 

| 3 

| | 
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J. ORME Co. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, N 
MAGNETISM, ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. | 


IMPORTERS OF 


FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &c, 
ELECTRIC BELLIS AND BATTERIES. 


4!- to 30/- 3/6 to 6/- 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. 
reduction of prices. 


ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post free, 8 stamps. 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. ORME c& Co. Late M. JACKSON & Co. 
65, BAB LONDON, B.C. 


PRIZE MEDAL, PARIS, 1881. 


BLAKEY, EMMOTT, & Co. pers 
NORTHERN TELEGRAPH WORKS, act 


- 
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_ 


472.4224 
3 


HALIFAX 
OUNSS / = = MORUSES HA 

LONDON & PARIS. CE 


Call Bells, as used by the 
Principal Telephone Com- WVARRENTED THE BEST for. 
panies, also Switch Boards, 

and Switches. | 7 


PRICES ON APPLICATION, 


NEW PATENT ARC LAMP. | FOR SALE. 
Contains no that can get out of | AWO LARGE DYNAMO - ELECTRIC 
MACHINE AND LAMP WITH LEADS FROM £45. -~ MACHINES. Suitable for the Electric Light and Electro- 


| plating. 
EF. M. ROGERS 9 Apply to G. F. Rocers, 5, Great Winchester Strect, London, E.C. 
NSBURY PAVEMENT. 
= ANTED, ELECTRICAL ENGINEER 
RASS FINISHERS. — Wanted imme. | | 


(ASSISTANT). Must have experience as a Mechanic, 
diately, some FIRST-RATE WORKMEN for the manufac- | also of Dynamo Machines and Electric Lamps; be conversant with 


ture of Are Electric Lamps. Thoroughly good men can easily carn | the running of wires throughout buildings, and have experience in 

1s. an hour piecework. yo gga cn of men. Good salary to a suitable man. Apply, 

. _ with reference, to ‘ Electrician,’? Railway and Electric Appliances 
LECTRICAL FIT TERS.—W anted, tho- Company (Limited), Polmadie, Glasgow. 

na ge d ee Ac MEN to work in the shops and to go 

out making Installations. Must be accustomed to cable running. vay 

Apply to Ransome, Josselyn, & Woods, Battersea Foundry, near LECTRICIAN.—Wanted, by a Telephone 

Old Battersea Bridge. Company doing an extensive business in the country, Be 

T INILE ED thoroughly experienced ELECTRICAL ENGINEER. Must be 

OUN G ELECTRICAL ENGIN EERS competent to survey, establish Telephone Exchanges, able to prepare 

required for the EAST. Apply by letter, Eastern Electric | estimates, and efficient in the management of men. Address, with 

Light and Power Company, Limited, Winchester House, Old Broad copies of testimonials and stating salary expected, to ‘* Telephone,”’ | 

| Strect, E.C. Messrs. C. A. Day & Co., High Holborn. 
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THE FERRANTI SYSTEM 
ELECTRIC LIGHTING. 


This system, embracing the use of Electricity for both Lighting and Motive purposes, is 
the invention of Sebastian Ziani de Ferranti and Alfred Thompson, with the exception of the 
Alternating Current Machine, which is the joint invention of Sir William Thomson and 
Messrs. Ferranti and Thompson. It includes the following :— | 


THE CHEAPEST AND SIMPLEST DYNAMO MACHINE. 
THE MOST RELIABLE ARC LAMP. 


THE HAMMOND COMPANY is the only Electric Light Company that has carried 
out the entire Public Lighting of a large Town—i.2., Chesterfield—and the experience gained 
there fits it pre-eminently to deal with Town Lighting under the Electric Lighting Act. 


Full Particulars and Estimates may be obtained from 


THE HAMMOND ELECTRIC LIGHT AND POWER SUPPLY COMPANY, 


LIMITED, 
Sole Agents for the SALE of the apparatus within the limits of the English Patents. 


P. A. LATHAM, Secretary. 
110, Cannon Street, E.C. 


THE 


LONDON ELECTRIC WIRE COMPANY, 


WENLOCK BUILDINGS, IRONMONGER ROW, OLD STREET, LONDON, E.C., 


Manufacturers of Covered Wires of all descriptions for Electrical Instruments, Dynamo Machines, 
Bell & House work, &c. 


Fancy Paraffined Wires specially prepared for Telephone and other indoor connections. 


JABLOCHKOFF ELECTRIC LIGHT AND POWER COMPANY, 


LIMITED. 


CONTRACTORS TO THE METROPOLITAN BOARD OF WORKS. 


This Company is prepared to receive APPLICATIONS for TENDERS to SUPPLY APPARATUS for any number of LIGHTS, 
or to Undertake the Lighting of Streets, Harbours, Docks, Railway Stations, and Private Establishments; also to Grant. Licences and 


Concessions. FRANCIS R. REEVES, Secretary. 
No. 1, Great Winchester Street Buildings, London, E.C. 


GEORGE BEECR, TO ELECTRIC MANUFACTURERS AND 
Telegraph Instrument Case Manufacturer by INVENTORS. 
Steam Power, 


109, DALSTON LANE, KINGSLAND. | THE DUPLEX ELECTRIC LIGHT, POWER, AND 


Railway and Telegraph Engineers supplied with every description of Telegraph 


Instrument Cases, Single Needle, Block, Bell, Switch, &c. The material and STORAGE COMPANY, LIMITED, 


workmanship of first quality and guaranteed. (Established 1872. 
me Are prepared to act as AGENTS for the SALE of 
Drawings for New Designs got out for approval. 


THE LUTTER OF THE LANE TOX SYSTEM | ELECTRICAL APPARATUS, FITTINGS, & MATERIALS, 


OF ELECTRIC DISTRIBUTION. And will undertake the Technical and Commercial develop- 


It having come to my knowledge that it is the intention of ment of approved Inventions. 
rind parties to lay down systems of distribution of electric force 
or lighting purposes, upon a plan combining the use of secondar à ER Es 
batteries as erreur ont érudms machines and incandescent pe The Company possesses large Exhibition Premises at 9, SOHO 
in multiple are, I hereby give notice that such a combination is | SQUARE, and has secured the services of influential local agents in 
covered by the letters-patent granted to me on the 9th of October, | all parts of the United Kingdom. 

1878, and that any person using or applying such patented combina- Sh 

tion without licence from me will be proceeded against. AAauress, the mecretary, 
St. GEORGE LANE-FOX, 

Consulting Electrical Engineer, MR. G. F. BARTON, 


18th October, 1882. 39a, Threadneedle Street, E.C. 9, SOHO SQUARE LONDON, W. 


$5 


“a 


W. M. FOXCROFT 


(SuccEssoR TO THE LATE W. FOXCROFT), 


By Appointment to Her Majesty’s Government and the Principal Railway and Telegraph Companies, 


54, COMPTON STREET, CLERKENWELL, E.C. 
ESTABLISHED 1844. 


— 


“CDAVIES 


THE CHEAPEST HOUSE IN THE TRADE FOR THE MANUFACTURE OF TELEGRAPHIC CABINET WORK, BOTH BY HAND AND MACHINERY. 
Prize Medal International Electrical Exhibition, Paris, 1881. The only Medal Awarded for Cabinet Work. 


THE BROOKS’ PATENT INSULATORS 
WERE AWARDED THE FIRST PREMIUM 


At the Panis Exposition of 1867, at the Vienna Exposition, 1873, at the CINCINNATI INDUSTRIAL EXPOSITION 
in 1874, and at the CENTENNIAL EXPOSITION at PHILADELPHIA in 1876. 


These INSULATORS are being largely used by the WESTERN UNION and AMERICAN Union TELEGRAPH Cos 


MANUFACTURED AND FOR SALE BY 


22, SOUTH TWENTY-FIRST STREET, PHILADELPHIA. 


MAWSON & SWAN, 


MANUFACTURERS AND IMPORTERS OF 


CHEMICAL APPARATUS, PHILOSOPHICAL INSTRUMENTS, & APPLIANCES FOR RESEARCH, 


IN EVERY BRANCH OF PHYSICAL SCIENCE, 


CHEMICALS, both Commercial and Chemically PURE, for use as RE-AGENTS 
LABORATORY &C., &O., 


MOSLEY STREET, NEWCASTLE-ON-TYNE. 


HARRISON, COX-WALKER & CO. 


DARLINGTON, 
ELECTRICIANS, TELEPHONE AND PNEUMATIC ENGINEERS, MINING BELL MANUFACTURERS, 


Agents for 
HUNNINGS’ PATENT MICRO-TELEPHONE TRANSMITTERS, 


VYLE’S PATENT EASILY-TESTED LIGHTNING CONDUCTORS, 
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wm. SA DL. EF. 


INVENTOR OF THR 


UPR GHT MAGNETIC MACHINE, 


So universally used by the Medical Profession, 
MANUFACTURER OF 


Slectrical, Galvanic, Magnetic, Chemical, Photographic, and Pneumonic Apparatus. 
Electric Bells and Indicator s of every description. 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, BIRMINGHAM. 


ESTABLISHED NEARLY A QUARTER OF A CENTURY. 


TELE COLONEES cece INDIA. 


CIRCULATES 


Oct. 28, 1882.] 


THROUGHOUT A WEEKLY RÉSUMÉ OF eanewenent 
ENGLAND, NEWS FROM HOME FOR COLONIAL READERS. COLONIAL NEWS FOR HOME READERS.| avusrrauta, 
SRE! LAND. Original Articles on Current Events, and on the mew DEE. AND, 
RESOURCES, WEALTH, AND PROSPECTS OF THE WHOLE BRITISH EMPIRE. |go ADA. a. 
oO REVIEWS OF AGRICULTURE AND INDUSTRIAL EXHIBITIONS. and tne 
EUROPE. | NOTIC’S OF MANUFACTURER’ SPECIALITIES. TRADE NOTES, &c. 


A VALUABLE MEDIUM FOR ADVERTISERS SEEKING FOREIGN AND COLONIAL CONNECTIONS. 
Subscriptions (per annum) :—Post free, United Kingdom, 10s. 6d.; Colonies, India, and Foreign, 12s. 6d.; Single Copy, 3d. 
67, Cornhill, London, E.C. R. SCOTT, Manager. 


CHARLES J. 


(16 YEARS WITH MESSRS. ELLIOTT BROS.), 


MANUFACTURER OF ELECTRICAL TEST INSTRUMENTS FOR LAND AND MARINE SERVICE. 
CONTRACTOR TO H.M. POSTMASTER-GENERAL. 


GALVANOMETERS, RESISTANCE COILS, ELECTROMETERS, CONDENSERS, KEYS, SWITCHES, &e. 


56, LEVERTON STREET, LEIGHTON ROAD, LONDON, N.W. 
B. A. Standards with value and co-efficients carefully dstermlnol., Resistance Coils for large currents. Special Measuring Instruments for 
Electrical Light Companies. 


BRITISH ELECTRIC LIGHT COMPANY, 


LIMITED, HEDDON STREET, REGENT STREET, LONDON, W. 


Gold Medal at the Paris International Electrical Exhibition, 1881. 
Gold Medal at the Crystal Palace Electrical Exhibition, 1882. 


SOLE LICENSEES FOR THE WELL KNOWN 


My GRAMME ELECTRIC LIGHTING MACHINE 
Contractors for the supply of Electric Light on all approved systems. 


ESTABLISHED 1851. | 


Southampton Buildings, Chancery Lane. . Al AY P P L | S 
Current Accounts opened according to the usual practice of other Bankers, and 8 
+” allowed the yond balances, when not drawn below £25. 
© commission charged for keeping Accounts. 
_ ot also receives money on Deposit at Three per cent. Interest, repayable | STORE- KEEPERS GAZETTE ; 3 
on deman 


The Bank undertakes for its Customers, free of charge, the custody of Deeds, M anufacturers’, Inventors’, and Contractors’ 


Writings, and other Securities and V aluables, the collection of Bills of Exchange, 


Dividends, and (oupons; and the purchase and sale of Stocks and Shares, 
Credit and éxreular Notes Record; and Railway Shipping Tram way & 
amphlet, with full particulars, on application Mi 
ining Advertiser. 


3lst March, 1880. 


FRANCIS RAVENSCROFT, Manager. 
Principal Editions on the Ist and 15th of each Month. 


The Birkbeck Building Society’s Annual Receipts exceed Price Sixpence. 


Four Millions. 
OW TO PURCHASE A HOUSE FOR TWO Tue Rattway SUPPLIES JOURNAL is specially intended to bring 


GUINEAS PER MONTH, ; a ' ie under the notice of Railway Companies the various inventions, im- 
; with immediate Possession and No Rent rovements, and supplies demanded by the numerous requirements of 
to pay. Apply at the Office of the BIRKBECK BUILDING SOCIETY. Ra Servi x | 
ry mm 
OW oS UBURARE À FRS OF LAND FOR tion between Railway Companies and those who supply them with 
7 è with immediate possession, cither cms 
fr Building or Gardening purposes. Apply at the Office of the BIRKBECK | materials, goods, or appliances. — Times. 


FREEHOLD LAND SOCIE ama 
A Pamphlet sain full particulars on application. OFFICE 


Southampton Buildings, Chancery Ring es 2, WINE OFFICE COURT, FLEET ST., LONDON, E.C. 


(RAPID DRY PROCESS). 
PREVIOUS KNOWLEDGE NOT NECESSARY. 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides for Plates 44 by 34. 
Lens, Patent Folding Stand, Chemical Laboratory, and every requisite. 


Price Complete, £8 8s. 


HE SAME SET FOR PICTURES 5 x 4, £9 Qs. 


PRACTICAL INSTRUCTION FREE. 
Sensitive Plates 2s. 6d. per doz. 


WRATTEN & W RIGHT, 
38, GREAT QUEEN STREET, LONG ACRE, W.C. 
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THE EUROPEAN 


Is the Leading Title of Eight totally distinct papers, circulating as follows:— 


Eprriox. of Issues Annually, 
A, throughout the West Indies, Central America, Mexico, Chili, Peru, &c. .. s… ee - ee ‘ os 24 
B. = South Africa, St. Helena, Ascension, &c. ce oe 52 
. on North America, i.e., the United States, Canadian Dominion, British ‘America, Cuba, &e. ee oe 12 
5 se the Brazils and River Plate, Azores, &c. .. 24 
ae the East, i.e., India, Burmah, Egypt, China, J apan, “Ceylon, Penang, Singapore Siam, Sumatra, 
Java, Borneo, Philippine Islands, Mauritius, &c. ee 12 
F, Great Britain and the “ontinent .. oe ee oe oe oe 12 
G. Australia, New Zealand, Figi, &c. se ee es os 26 
K, the West Coast of Africa, Madeira, &c. .. se se 12 


Total 

Each Edition of THE EUROPEAN MAIL contains every item of intelligence from Mail to Mail, specially affecting the sr or colony 
for which it is published, with an exhaustive réswmé of Home and Continental Politics, Science, Art, and Social News, together with a 
retrospect of Commercial transactions in Great Britain and on the Continent, thereby rendering it at once the highest commercial authority, 
the most complete Newspaper despatched from England, and the best medium for the insertion of Advertisements of all desiring to cultivate 
trade in all Foreign and Colonial Markets. 

- Advertisements inserted in the Series come under the notice of the reading public of the whole civilised world. 

Specimen Copy of any Edition, with particulars of Subscription of Tariff for Advertisements, forwarded on application to Taz Pusiisuzr, 


THE EUROPEAN MAIL, Colonial Buildings, Cannon Street, London, E.C. 


__W. GROVES, GEO, HOUGHTON & SON, 
meinen AND TELEGRAPH INSTRUMENT 
MAKER, | 89, HIGH HOLBORN, W.C., 
89, BOLSOVER STREET, W. MANUFACTURERS OF ALL KINDS OF 
WHEATSTONE A B C TELEGRAPH INSTRUMENTS. 
WHEATSTONE COUNTERS. GLASS GLOBES, &c., 
PROF. HUGHES’S INDUCTION BALANCE. ten 
ELECTRICAL TESTING INSTRUMENTS. 
A. STROH’S INSTRUMENTS, ELECTRIC LIGHTING. 
&e., &e. | 
ELECTRIC AGENCY, À 
20, GREAT ST. HELEN’S, LONDON, E.C. | Electric Bells and Batteries Manufactured, Wholesale and Retail. 
Installations negotiated for Electric Light and Power and informa- 65, WEST SMITHFIE LD, E.C. 
tion given as to the best systems in all departments; also, orders 


received for every description of Electrical appliance. Price List Free. 


DAVIS TIMMINS. 


dletal Server 
ui BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, EC. nai 
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No. 4b. No. 5b. 


Binders, Terminals, Clamps, &., kept in Stock. Estimates for Screws and Turned Parts on application. — 
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L Instruments for Electric Light 


EDWARD PATERSON, 


St. Pauls Works—76, BRITAIN, LONDON, E.0., 


“Poropean Telegraph Works—POWNALL ROAD, DALSTON. 


(PARIS AGENTS--E. & S. DELEVINGNE, 8, RUE MARTEL, PARIS) 
Prise Medal, International Electrical Exhibition, Paris, 1881, 
MAHUFACTURER OF 


| Geleptiones, Gransmitters, 


AND ALL ACCESSORIES FOR 


TELEPHONE 


Electric Signals for Mines, Houses, Ships, &o. — Block and Needle Instruments for Railwaye. 
| Silk and Cotton covered Wires ; Rubber eovered Wires for Electric Signals ; Wiectrio Light Leade. 


~ JHE DOUBLE INDUCTION shy FOR SEWING MACHINES, &e, 
Continuous Copper Band Lightning Conductors 


AYRTON & PERRY'S 


AYRTON & PERRY’S 


THE SOWER-BELL 
LOUD SPEAKING TELEPHONE. 


adopted by 
Her Majesty's Government, 


| GUTTA-PERCHA, INDIA- RUBBER, COMPOUND BRAIDED. 


BERMAN SILVER WIRES FOR HIGH RESISTANCES, FLEXIBLE CORDS, TELEPHONE 


‘SPEGIFIGATION. 


4 


| 


ELECTRICAL WIRE MANUFACTURERS, 
a MACINTOSH LANE, HOMERTON, 
AT THE LEA TELEGRAPH WORKS, HACKNEY wick. 
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THÉ TELEGRAPHIC JOURNAL AND | 


ELECTRICAL REVIEW. 


COMPANY, 


Offices : 106 & 100. CANN ON STREET, LONDON. 
Works: Bilvertown, ; Persan- France. 


ENGINEERS. & MANUFACTURERS 


OABLES.—Submarine, Subterranean, and Aerial. | | ‘a 
WIRE.—Indis-Rubber and Gatta-Pérvha covered in all gauges. 


INSTRUMENTS. Morse” Ink je Nebdle, “Wheatstone's: Alphabetical, Semaphore Block” Tnitrumienté, De | 
Resistance Gaile Ble We Thomsen’ *s and other Galvanometers, Condensers, Testing Instruments, &c. 


BATTERIES.—SOLe MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE COLONIES OF THE IS 


CELEBRATED LECLANCHE BATTERY, which has received the most favourable — from the Postal 
| aph Authorities and other eminent and is now in the Post Office 


English sod Railways. Asa 0 it is 
: of Batteries manufactured. Carbon 2 | 


MANUrACTURRRS oF THE most Arranarus ror RAILWAY BLOCK-SIGNALLING. 


SEMAPHORE REPEATERS, LIGHT’: INDICATORS, AND WALKER'S PASSENGER AND GUARD” COMMUNICA 
TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


TORPEDO APPARATUS. 


THE INDIA-RUBBER, mee PERCHA, AND TELEGRAPH WORKS COMPANY (Limited) are atroce and 
Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, and of the 


SILVERTOWN PATENT FIRING BATTERY. 


A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, aad MAINTENANCE of TELEGRAPH LO 


MANUFACTURERS OF 


“VULCANISED INDIA RUBBER. 


Valves, Sheet, Buffers, Springs, Washers, Wheel Tyres: Cord, nee and Door and 
Carriage Mats. 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. à 
F adi Rubber and Canvas Steam Packing—Round,. Square, and Sheet. 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


| EBONITE. 
| Not affected by Vinegar or Hydrochloric or Acetic Acid. 
Pumps. a ing Tu | Sheet and Rod. . 
GUTTA-PERCHA. 


Works : SILVERTOWN. ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE 


London Office—106, CANNON STREET, E.C. 
Warehouse—100, CANNON STREET, E.C. 
| | BRANCHES : | 


à 


| | 68, Bligh Street 
GLascow Dixon Street. DuBLIN 15, St'Androwm Street 
SHEFFIELD. ... 10) Castle Street. ~ Newport, Mom. …. 62, Dock Street. 
POMSMOUER 49, High Steet. …  Pierhead Chambers, Bute Docks. 


| 21, Grainger Street West. 
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